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Disclaimer 
 
The information included in this toolkit is intended to be used as a guide for helping communities 
implement renewable electricity projects/businesses. Costings were sourced locally, in Malawi, 
during 2016 and are indicative. It is recommended that any business planning should use accurate 
and current cost information relevant to the location of interest.  
 
The authors make no representations or warranties of any kind, express or implied, about the 
completeness, accuracy, reliability, suitability or availability with respect to the toolkit or the 
information, products, services, or related graphics contained in the toolkit for any purpose. Any 
reliance placed on such information is therefore strictly at the usersÕ own risk. 
 
In no event will the authors or funders of this toolkit be liable for any loss or damage in connection 
with the use of this toolkit, including, but not limited to, indirect or consequential loss or damage 
or any loss or damage arising from loss of profits. 
   
Do you want to use renewable electricity in your area? 
Welcome to Renewable Electricity for Productive Uses; A Community Toolkit for Sub-
Saharan Africa. This toolkit has been developed to help you understand the big changes and 
benefits that renewable electricity can bring for you, your family and your friends. 
 
This toolkit gives you important information on: 
¥ How renewable electricity works 
¥ The benefit to local schools and the education of children 
¥ The benefit to local health centres and the health of your community 
¥ How to start a new business with electricity access 
¥ The social and economic benefits from productive uses for the whole community 
!
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Overview  
This toolkit was developed to inform rural communities of the benefits electricity can bring and 
the advantages of electricity from renewable energy sources. The purpose of this toolkit is to 
help rural communities in Sub-Saharan Africa understand and benefit from the economic, 
productive and social opportunities from electricity access. The aim is to provide these 
communities with user-friendly information about the benefits, opportunities and 
responsibilities arising through new electricity connections, with guidance on how to bring these 
opportunities to life. The aim is to also develop ownership of the system within the local 
community by enabling local community to take a lead role in renewable electricity development 
in their area.  
A productive use of electricity is a term used in this toolkit to define income generating activities, 
for example a local business for the local community that uses renewable electricity. 
The primary target audience for the toolkit will be members of rural Sub-Saharan African 
communities who have recently gained access to renewable electricity for the first time, or 
expect to be connected in the near future.  A secondary audience will be community 
development officers who may use this material in training sessions or workshops with 
communities in this position. 
Examples are given for Sub-Saharan Africa in order to help the communities relate to the 
information in the toolkit. Please feel free to use the text and images in your own presentations; 
we hope this is a useful tool for you and helps in your work with rural communities. 
Section 1 contains chapters 1-6 and is presented as general technical information 
regarding electricity access from renewable sources.  
Chapters 1-3 provide a brief explanation of renewable sources of energy and how these can be 
transformed to produce electricity. These chapters also describe the benefits of using electricity 
within a community.  
Chapters 4-6 outline different uses for electricity in the community, including its use for schools, 
health centres, households and community water pumping. Examples of some productive uses 
are also introduced. Examples and case studies are used to explain how electricity can be used 
in each of these situations. These chapters also describe how electricity use can improve the 
prospects and lives of women and children in the community. 
Section 2 contains chapters 7-11 and provides a detailed guide to setting up a productive 
use with new electricity access.  
Chapters 7 is the business canvas and offers detailed advice on how electricity can be used to 
start a business. Chapter 7 is designed to be discussed alongside appendix A. the business 
canvas print-out. 
Chapters 9- 11 present case studies and examples of rural business development with 
renewable electricity. Further information is given on how the community can make links and 
partnerships to scale up or support the use and development of renewable electricity systems. 
Some Ônext stepÕ questions are presented to the community to prompt ongoing discussion and 
interest.  
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How development workers can use this toolkit 
Section 1. Access to renewable electricity is suitably presented to work through as a group or 
on an individual basis. The information is delivered alongside questions for the rural 
communities and case studies to show examples.  
Section 2. Productive uses of renewable electricity is also suitably presented to work through 
as a group or on an individual basis. A step-by-step guide (referred to as a business canvas) to 
setting up a business, particularly for a rural setting in Sub-Saharan Africa, is set out in Chapter 7. 
The aim of the business canvas is to guide entrepreneurs in their development of business ideas 
by encouraging them to think about what the business will look like and to map out the business 
cash flow (i.e. timing and value of payments made to the business from customers, and by the 
business to other businesses). Section 2 is designed to work alongside appendix A. ?he 
business canvas print-out.  The business canvas print-out can be distributed to the community. 
The business canvas print-out follows Section 2 and provides a space for local people to fill out 
their individual ideas in one place.  
Tips for using the toolkit with a rural community: 
If working with an individual one-on-one basis and/or everyone has their own toolkit: fill out 
the boxes in section 2 separately and follow the instructions and advice given in the guide. 
If working with a group where not everyone has the toolkit: print off extra copies of appendix 
A. ?he business canvas print-out.  This printout provides space for members of the community 
to fill out the essential information needed to start a business. The printout keeps all their ideas 
and calculations in a single place for review and refinement.  
Conduct a group workshop with the community. In this case, be prepared to go through the 
whole document chapter by chapter and involve the community in reading and discussion as 
much as possible. Try to draw on parallels and experiences the community can easily relate to. 
Much of the toolkit is generalised, but be prepared to highlight where the local situation may 
differ (e.g. costs). The workshop is expected to last at least 2 days.  
This toolkit has been purposely designed to be flexible to your needs as a development worker 
and your specific location and situation. Consider a Ôtrial runÕ of the toolkit yourself. In 
particular fill out the business canvas calculations as this may be difficult to understand on the 
day without preparation. 
Pay particular attention to vulnerable groups within the local communities, for example women 
and those with disabilities should be included at your event. Consider whether you should 
include a minimum requirement of attendees from vulnerable groups and how you can ensure 
these attendees are best supported to participate during the day. Maybe you can direct 
questions to them, inviting them to speak. Maybe you can ensure they are seated in the centre 
of the room and have a good view of the workshop. 
Consider researching the sources of funding for productive uses in your area. Once the 
workshop is over, many attendees may want to know more and may want to start a business. 
Are you ready to direct them to the next step? 
!""#$%&'(")&*)&+'
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Section 1.  Access to renewable electricity  
Chapter 1. Introduction 
The toolkit introduction explains how electricity can impact your life, introduces you to 
renewable electricity and gives an outline of how electricity is produced from renewable energy 
sources. Use this section to discuss renewable electricity in Sub-Saharan Africa and how 
renewable electricity could be used in your community and for business productive uses. 
What is renewable electricity? 
Renewable electricity is a useful form of renewable energy. 
Renewable electricity is electricity from renewable energy systems that converts renewable 
energy to useful electricity. Renewable energy is energy that is found naturally and can be 
converted into electricity. Access to electricity can make a huge difference to your life. This toolkit 
is designed to support you, your family, and your community to make the best use of renewable 
electricity access in your area, now or in the future. 
1.1 How can electricity make a difference?  
Renewable electricity can be applied to many areas of life in rural Sub-Saharan Africa, such as 
lighting at night, better communications and opportunities to set up businesses using electricity. 
!"#$%&'()*(+##",,($&(-"'"./01"("1"#$-%#%$2(
Electricity access is enabling electric lighting in rural communities across Sub-Saharan Africa. 
There are many advantages to having electric lights in rural villages, for example: 
¥ New born babies can be delivered safely at night 
¥ Children can study longer hours into the evening resulting in better education and exam 
results 
¥ Teachers can prepare lessons after dark 
An electricity supply means that communities can be better connected to the rest of the world 
through:  
¥ Television 
¥ Radio 
¥ Internet access 
¥ Easy mobile phone charging 
Importantly, electricity offers people the opportunity to make a living by setting up small 
businesses such as:  
¥ Hairdressing 
¥ Mobile phone charging services 
¥ Food production using crop irrigation which can increase productivity and sales 
The guidance and information within this toolkit will help you make the best use of your 
electricity connection and maximise the benefits outlined above.  
1.2  Electricity from renewable energy 
Renewable energy is generated from resources which are naturally replenished (or renewed) 
such as sunlight, wind, flowing rivers, tides and geothermal heat. 
Why should you use electricity from renewable energy? 
Converting renewable energy to electricity is clean (compared to traditional energy sources) as it 
does not produce smoke or pollutants that can be harmful to the natural world (sometimes 
referred to as the environment). Systems that convert renewable energy into useful electricity 
do not emit carbon dioxide (unlike a diesel generator) and therefore have less impact on climate 
change globally. In these ways using renewable energy has positive impacts on the health of 
people and the health of the world. 
Changing to renewable electricity can help: 
¥ Reduce pollutants in the air, improving air quality for local people and animals near you 
¥ Reduce the effects of deforestation (this is when the bush areas close to you reduce in size 
as you continue to collect wood from them for burning); this means it will be less likely to 
flood in your area 
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The worldÕs dependency on fossil fuels (such as diesel) remains considerable. As fossil fuels need 
to be taken from the ground, processed and transported to the customers, the price you pay for 
this fuel can change and is expected to increase over time, particularly as less fuel becomes 
available as it eventually begins to run out. Across the world, changes in fuel prices have 
contributed to national security issues, political instabilities, trade disputes and, in some cases, 
wars.  
By using renewable electricity, you are securing a supply of electricity on a local and national 
level, independent from external factors. This means the price you pay for electricity is less and 
will not increase. For example, a renewable energy system using solar relies on the sun. 
As long as the sun is shiningÉ you have electricity from solar energy! 
Renewable energy is different to other forms of energy which are not naturally replenished such 
as kerosene (paraffin), diesel or petrol, candles or dry cell batteries. There is a limited supply of 
non-renewable forms of energy; once they are used they canÕt come back and are gone forever.  
Non-renewable sources of energy can also be harmful to the environment and the health of the 
community, causing smoke and air pollution that can damage the surrounding area and your 
health.  
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The world has a limited supply of non-renewable energy and in many countries people are 
starting to use renewable energy to ensure a limitless supply which doesnÕt impact negatively on 
the environment and peopleÕs health.   
What is not renewable energy?  
Some examples of technologies using non-renewable energy sources are:  
¥ Paraffin lamps 
¥ Diesel generators 
¥ Disposable batteries 
¥ Candles used for lighting 
!"#$%&'()*(+##",,($&(-"'"./01"("1"#$-%#%$2(
What is renewable energy? 
Some examples of renewable energy sources are: 
¥ Solar energy 
¥ Biomass energy 
¥ Hydropower energy 
¥ Geo-thermal energy 
¥ Wind energy 
(
(
The main ways of converting renewable energy sources to electricity are discussed in more detail 
in 0. 
Renewable energy sources in Sub-Saharan Africa 
Sub-Saharan Africa has plenty of the following renewable energy sources. 
¥ SUN! The warm feeling you get from the sun is a result of solar energy coming from the sun 
¥ Wind energy Ð when you can feel the wind blowing 
¥ Water energy from rivers, lakes or the ocean is what you can see in the flowing water. This is 
also known as hydropower 
( (
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Geothermal Energy
The Fuel of Life
Solar Energy
Wind Energy
Biomass Energy
ENERGY
T e ai  ays of converti g rene able energy sources to electricity are discussed in more detail
in Chapter 2
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1.3 Renewable electricity for productive uses 
What is a productive use of electricity? 
The term Ôproductive useÕ is used in this 
toolkit to describe using electricity as part of 
a new or existing local business. Access to 
renewable electricity provides you with new 
business opportunities that can create jobs 
and income.   
If renewable electricity systems are regularly 
checked and looked after they can last for a 
long time and bring financial benefits to the 
users. Potential benefits include: 
¥ !/6%'4(7&'"2(&'("'"-42(#&,$,(&6"-(($%7"(
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Many countries have adopted renewable 
electricity, creating jobs for millions of 
people. There can be direct savings from switching to renewable electricity in existing 
businesses. For example, a business working with diesel generators can save fuel costs by 
switching to a renewable electricity supply. Reduced fuel costs can result in reduced production 
costs, reduced prices for customers and either increased profit and/or increase in production. 
This main focus of this toolkit is to provide you with the information you need to start and run a 
business using renewable electricity. There are many ways your business can use electricity 
access. For example: 
¥ Electricity can provide lighting to increase the number of opening hours for your business 
¥ Electricity can power appliances you can use for your business (refrigerator for cold drinks or 
electric hair cutters for barbershops 
¥ Electricity can power tools you can use for your business 
¥ Electricity can power access to information online you might need to improve your skills and 
inform your business practices 
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1.4 Renewable electricity for you and your community 
 
Renewable electricity can play a vital role in improving peopleÕs lives. Electricity can be used for: 
¥ Lighting 
¥ Heating 
¥ Powering different types of devices and machines (from powering a light in a school to 
pumping water for irrigation) 
How will renewable electricity help in your life and your community? 
Renewable electricity can benefit your whole community in many ways. For example:  
¥ Improving the education for the children 
¥ Improving the health of all the family (in particular, improving your breathing) 
¥ Improving the quality of health care in the community (for example medical refrigerators 
storing medicine and lighting for effective treatment in the evening) 
¥ Improving local knowledge and access to information, through the internet and TV 
¥ Allow you to access new business opportunities now available to you and your community 
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Renewable electricity for schools 
Renewable electricity technologies can improve the quality of schools by:  
¥ Providing electricity-dependent equipment (such as computers and televisions) 
¥ Providing lighting 
¥ Attracting more teachers to work at schools in remote locations 
¥ Allowing teachers to receive more information, more quickly 
Electricity in schools can lead to:  
¥ Improved school quality encouraging students to stay longer 
¥ Better education and grades for boys and girls 
¥ A better future for the children 
Renewable electricity for health centres 
The health of your community can improve through electricity access in many ways. For 
example: 
¥ By replacing traditional cooking methods, renewable electricity can improve the health of 
your family, in particular your breathing, as the air will have fewer pollutants 
¥ When the local health centre has renewable electricity, the centre can provide care 24 hours 
a day 
¥ The health centre may be able to use more modern electrical equipment, improving care and 
attracting more doctors and nurses to the area 
As long as the community ensures the renewable energy system is maintained and kept in good 
working order, the electricity produced will have many benefits for the community!  
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Chapter 2. Technologies used to produce renewable 
electricity 
This chapter provides an overview of technologies that convert renewable energy into useful 
electricity for community and productive uses.  
Renewable energy such as solar or wind energy must be converted into electricity to be able to 
be used by communities and individuals. A renewable energy system converts energy into 
useful electricity. Other sources of non-renewable energy (such as diesel and kerosene Ð also 
called fossil fuels) can be used to produce electricity, but these sources negatively affect the 
natural world and can cause pollution which can be harmful to your health. 
Converting renewable energy into electricity; how is it done? 
The diagram shows how renewable energy inputs into a renewable energy system and the 
renewable energy system converts the renewable energy into useful electricity for community 
and productive uses.  
  
2.1 Solar Photovoltaics 
Photovoltaics (PV) is a technology that 
converts sunlight directly into electricity. A 
solar panel (sometimes called a PV panel or 
PV module) creates a Direct Current (DC) in 
cables which is fed to a battery via a charge 
controller using the cables. The image 
shows a solar PV panel on the roof of a 
home in Sub-Saharan Africa.  
The electricity can be used directly by DC 
appliances such as lightbulbs, or converted 
to an Alternating Current (AC) (a different 
type of electricity required by certain 
devices/appliances) through an inverter to 
power AC appliances such as TVs. A number 
of PV panels can then be connected 
together to form a PV array in order to 
increase the amount of solar energy 
captured.  
The number of panels and therefore the 
size of the array depends on what 
community uses and productive uses that            
a                                                                                            are using the energy from the system.  
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A complete solar PV system normally consists of:  
¥ A PV single panel or multiple panel array 
¥ Batteries 
¥ A charge controller 
¥ An inverter 
¥ Connections to AC and DC electrical appliances (the load) 
The components are connected together using cables, usually in a similar way to the schematic. 
 
 
There are two main types of rural solar PV systems: stand-alone solar PV systems and mini-
grids.  Considering the large solar energy resource in Sub-Saharan Africa, this toolkit provides 
further detailed information on stand-alone PV systems and mini-grids in Chapter 3 of this 
toolkit. 
2.2 Wind turbines  
Wind turbines convert the energy from the wind into electricity. By positioning a turbine high off 
the ground and facing the wind, the wind causes the blades of the turbine to spin. The spinning 
blades are connected to a generatorÕs rotor, resulting in the production of electricity. In a similar 
way to solar PV systems, the electricity is stored in a battery and used to supply AC or DC 
appliances in the same way described above in the solar PV system section.  
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A wind turbine will only work where there is good wind resource. If there is a location with good 
wind resource and good solar resource, wind turbines and solar PV systems can be installed 
together. This is called a hybrid system and has some advantages as the two resources work 
differently (for example, in places where there may be a lot of sun during the day and wind can 
be used at night).  
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2.3  Hydropower 
Hydroelectric power (often 
shortened to hydropower) 
can be harnessed in many 
ways; the most common 
way is to use turn a turbine 
by water flowing in a 
controlled manner. The 
flow of water is diverted 
from a river and flows 
down a pipe called a 
penstock to a powerhouse. 
In the powerhouse the flow 
of water causes a turbine 
to spin and a rotor inside 
the generator to produce 
electricity. 
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Chapter 3. Stand-alone solar PV systems and mini-grids 
For rural areas in Sub-Saharan Africa not connected to the national grid, renewable electricity is 
often delivered in the form of a stand-alone solar PV system, where the electricity from solar 
panels is generated at the location of the electrical appliances and user (i.e. usually this system is 
contained within, and serves a single building). 
Renewable electricity also commonly come in the form of a mini-grid, where electricity 
generation happens at a central point and cables are connected from it to a number of buildings; 
for example, a house or a business.  
The purpose of this section is to give you an overview of how the technology works for both 
stand-alone solar PV systems and mini-grids, and what you need to think about when using the 
different forms of electricity. The questions that will be answered are below. 
Using a stand-alone solar PV system. 
¥ How do I design and build a stand-alone solar PV system? 
¥ How do I look after the stand-alone solar PV system? 
¥ What tips are there for saving solar energy? 
Using a mini-grid. 
¥ What appliances can I run from a mini-grid? 
¥ What are the mini-grid billing considerations? 
¥ What are the tariff collection options for a mini-grid? 
An example of what a stand-alone solar PV system might look like is given in the picture below. 
This example is a stand-alone PV solar system installed on a teacherÕs house in Balaka, Malawi. 
The solar PV panel can be seen in direct sunlight and angled towards the sun to increase the 
amount of energy on the panel. 
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3.1 Stand-alone solar PV systems 
Stand-alone solar PV systems most commonly come in the form of solar home systems. A stand-
alone PV system is usually installed on or very close to the building where the energy is being 
used.  
A stand-alone PV system is a renewable energy system providing 
electricity access to one or a few buildings close by. 
The basic components are shown in the picture below. The picture shows how components are 
usually connected together and the current type (AC or DC).  These systems should comprise a 
central unit that houses battery and control electronics which, using cables, connects to a PV 
panel (or a number of panels to create a PV array) which generates the electricity. The basic 
components of a stand-alone PV system are: solar panels, a charge controller, an inverter, 
batteries, and connection to electrical appliances.  All of the components are connected together 
at a distribution board.  
 
On the next page is a series of pictures showing how these system components look when 
connected together as an example. These pictures will look similar to a stand-alone solar PV 
installation in Sub-Saharan Africa and can be directly compared to the schematic above. 
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On the roof and in direct sunlight is a solar PV array É. 
 
 
Inside the building on the wall is the distribution boards, inverter 
and charge controllerÉ. 
 
 
Inside the building the batteries are protectedÉ 
 
 
 
 
 
The system described above allows for AC appliances to be connected and run from electricity. 
For example: 
 
 
 
?eiling lighting installed in buildingsÉ 
 
 
 
 
?eiling fans installed in buildingsÉ 
 
 
 
 
Renewable Electricity for Productive Uses 
	
15
rt  
 
?
?
?
?
 
!"#$%&'()*(+##",,($&(-"'"./01"("1"#$-%#%$2(
 
What does each component of a stand-alone solar PV system do? 
Table 1 gives you a brief description of what each component of a stand-alone solar PV system 
does. Using the table, you can understand the components of a stand-alone solar PV system and 
you will have a better understanding of the technical language and terms the solar PV system 
installer will use when he or she talks about the solar PV system.  
Table 1: A description is provided for each component of a stand-alone solar PV system 
Component  Description 
Solar PV panel (or array of multiple 
panels) 
The PV panel (or array of multiple panels) converts 
energy from sunlight into DC electricity. This is an 
electricity generator. 
Charge controller The charge controller is a device that controls the 
charging and discharging of the battery by the solar 
panel to ensure the battery is not over-charged or over-
discharged, which can cause damage to the battery and 
cause early failure. 
Inverter The inverter is a device that transforms DC electricity to 
AC electricity. 
Battery (or multiple batteries 
forming a battery bank) 
The battery (or multiple battery bank) is the energy 
storage for when there is no sunlight.  
During the day, the sun shines and the solar panels/array 
charge the battery (or multiple batteries in a battery 
bank) as well as supplying electricity for immediate use.  
During the night and when there is no sun to convert into 
electricity and use, the electricity is stored in batteries to 
allow the users to use electricity even when there is no 
resource.  
Distribution board At the distribution board solar PV system equipment is 
connected together through small switches called 
Miniature Circuit Breakers. These protect the system and 
its users from harm in the case of any electrical faults.  
Miniature Circuit Breakers can also prevent system 
overuse, for example if too many appliances are plugged 
into the system. 
Miniature Circuit Breakers are designed to protect people 
from electrocution due to a fault occurring on the system 
which users may not be aware of. However, you should 
always be careful when around electricity and do not rely 
only on the system protection devices to keep you safe.  
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only on the system protection devices to keep you safe.  
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More information on designing and installing a PV solar system 
The community and businesses in rural locations are end-users of a PV solar system. As an end-
user, you do not install your own PV solar system. If you are interested in installing a stand-alone 
solar PV system to run a business, it is advisable to contact a reputable installer who is 
accredited and registered with a national accreditation body to ensure that the appropriate 
standards are adhered to.  
However, as an end-user, you have important information on using the electricity that the 
installer will want to know to correctly design and install the system. The installer will want to 
know: 
¥ What appliances will you need electricity for in your community? 
¥ What appliances will you need electricity for to start or improve your business? 
¥ How many of each appliance do you need and how often will the appliances be used? 
 The person or company responsible for managing the installation of a stand-alone solar PV 
system will design a system depending on a number of criteria such as:  
¥ Electrical load (i.e. what appliances will you need electricity for in the future) 
¥ Money budget 
¥ Storage requirements 
¥ Accessibility to your village for installation and maintenance 
All appliances should be chosen for the lowest possible energy consumption that will allow the 
appliance to still work well, for example energy efficiency lighting and refrigeration can be 
chosen. 
You should also discuss and consider maintenance of the system with the installer, some 
questions you might want to ask are: 
¥ Who will perform the maintenance? 
¥ If you need to conduct any day-to-day maintenance, what maintenance tasks this will 
involve? 
¥ How regularly should any maintenance be performed?   
System designs should follow design standards that are typically applied in the country or region 
where the solar installation will occur. More practical information on system design and 
installation can be found in the Renewable Energy Toolkit for Malawi produced by Community 
Energy Malawi
1
. 
Looking after a stand-alone solar PV system  
Although end-users are not responsible for designing and installing stand-alone PV systems, 
end-users can follow some simple guidance to look after their system correctly which will 
increase the number of years the system will work for. The guidance in Table 2 is developed for 
end-users of solar PV systems and gives DOs and DONÕTs for general use and maintenance. By 
following this basic advice, communities can help increase the lifetime of the solar PV system. 
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However, in the case of a fault with the solar PV system, you should consult your solar installer 
or supplier. Do not attempt to fix the problem yourself unless you are a qualified 
technician. Unauthorised system repairs can invalidate the part guarantees given by suppliers.  
Table 2: Guidance for users of stand-alone solar PV systems 
Component Dos DonÕts 
Solar Module  Make sure that all objects that may shade your module 
are removed. 
Make sure that only direct sunlight falls on your panel. 
Clean your solar panels once every three months (or when 
dirty) using clean water and a soft cloth. Ideally in the 
morning before the sun makes the panels hot to touch. 
DonÕt concentrate artificial light on your solar 
module. 
DonÕt use soap or detergent to clean. 
DonÕt fix a wire mesh around it as it is already 
secure. This is because shadows cast by the wire 
mesh will make it produce less energy and could 
potentially cause ÒhotspotÓ damage to the panels. 
DonÕt throw objects at the solar module, stand or 
step on the module, or try to repair your solar 
module if it breaks because once the module is 
broken, it cannot be repaired. 
The Charge 
Regulator 
Ensure the charge controller is installed. Without a charge 
controller the batteries will only last for a short time 
before they will need to be replaced. 
Ensure connections are firm. 
DonÕt tamper with the charge controller or change 
settings. 
Cable 
Network 
Inspect the cable network every three to five years to 
ensure there are no exposed wires. 
Protect the wiring from damage as this can result in the 
failure of your system. 
DonÕt tamper with the cabling or attempt cabling 
repairs or rewiring.  
Solar Battery Keep the solar battery in a clean environment. 
Place the solar battery on a stable surface to prevent it 
from falling or tilting. 
Keep the solar battery safely inside a well-ventilated 
wooden box. 
When lead acid batteries are vented (also referred to as 
open) then it is always necessary to check the level of 
battery water in every cell of the battery. If the level has 
gone down, add some distilled (or de-ionized) water. 
Top??? the solar battery with distilled water purchased 
?????a good source, never use tap or rain water sinc? 
??????????impurities, which may damage your battery. 
Some lead acid batteries are sealed (also known as 
maintenance free). As the name suggests, these batteries 
do not require to be regularly topped up with distilled 
water.  
Apply Vaseline, not grease or oil, on both battery 
terminals to prevent acid mist (a white substance) forming 
on them. 
Clean the terminals and battery top surface regularly with 
hot water to prevent accumulation of acid mist which 
causes batteries to self-discharge, reducing their efficiency 
and energy storage capability. 
DonÕt tamper with the solar batteries or battery 
terminals.  
DonÕt connect directly from one terminal of your 
solar battery the other battery terminal. Your solar 
battery stores huge amounts of energy. If you 
connect across its terminals directly, a high 
amount of stored energy will be released causing 
the wires to melt or catch fire. There is also a risk 
of electric shock here, so never touch both 
terminals at the same time. 
DonÕt connect other batteries or appliances directly 
to the installed system batteries. All power must 
be consumed through the installed system 
components and appliances. This will protect your 
solar battery for a long time. 
DonÕt pour out the acid and fill with fresh acid as it 
damages the battery.  
DonÕt accept advice on battery repairs from 
unauthorised persons. Rather, contact battery 
suppliers directly. 
DonÕt keep the solar battery near open flames as 
there is danger of explosion. 
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Energy efficiency 
As well as the general Dos and DonÕts, the following tips can help you use the renewable 
electricity in an efficient way. 
¥ If there are no loads using electricity during the day, switch off the main switch of the 
distribution board during the day to allow all energy captured from the sun to be saved in 
the solar battery, to be used another time 
¥ Avoid lighting overuse during the day to save more power for lighting at night. Natural 
sunlight can be used during the day 
¥ At night, switch off lights each time you leave a room that is not occupied. Do this even if you 
are leaving the room for a short while 
¥ Preferably, use only energy efficient bulbs (e.g. compact fluorescent or LEDs). Widely 
available (incandescent) light bulbs are easy to find and cheap to buy but they consume 
more power, so are more expensive over time 
3.2  Mini-grids 
A mini-grid is an interconnected network for delivering electricity from suppliers (who generate 
and distribute electricity) to consumers (who use the electricity). A mini-grid consists of multiple 
subcomponents, usually occupying a wider area compared to a stand-alone solar PV system. 
Mini-grid subcomponents may be spread out around a whole village.  
A mini-grid is a renewable energy system providing renewable electricity 
access to many users over a whole village. 
The main components of a mini-grid are:  
¥ Generating stations that produce electricity, for example a solar panel or a wind turbine 
¥ Transmission cables that carry the electricity from generating stations to demand centres 
¥ A demand station which is usually a building containing the distribution boards, batteries, 
charge controller and inverters (where necessary) 
¥ Distribution cables that connect individual end-users in the village 
Mini-grids can be powered by solar PV, wind turbines, hydro, or diesel generators, or a 
combination of any of the above. When two or more generating types are used the system is 
called a hybrid.  
Mini-grids are a larger development for a village compared to stand-alone PV solar systems and 
cost more to buy and install. However, the electricity from a mini-grid may be cheaper than the 
electricity from a stand-alone solar PV system as the cost is shared between more users. Due to 
the larger size and cost of a mini-grid, it will usually be operated by an external company that will 
conduct all the maintenance of the system.  
What appliances can be run from a mini-grid? 
Mini-grids are usually larger than stand-alone solar PV systems and can therefore support power 
intensive appliances. Therefore, there is more opportunity to use electricity for higher power 
productive uses (such as welding or a wood workshop) from a mini-grid than from a stand-
alone solar PV system. 
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¥ Power relates to the number of appliances you use or the amount of electricity they use 
¥ Energy relates to the length of time you can use the appliances for 
In Chapter 7 there is more information on how to calculate the renewable electricity 
requirements for a new or existing business by considering power need of appliances and the 
energy available.  
How do end-users pay for electricity from a mini-grid?  
In contrast to stand-alone solar PV systems (which are generally easier for individuals to set up 
as a project/business), mini-grids require more planning and therefore mini-grids are often set 
up by companies or communities (with support of a NGO) or are government-led. However, in all 
cases, mini-grids require a clear set of rules to ensure agreements between the end-users (the 
local people) and the operators. The local community may discuss with the operator:  
¥ Planning 
¥ Operating 
¥ Pricing 
¥ Maintenance 
If a mini-grid is installed in your village, the company responsible for the installation will usually 
let you know your options for: 
¥ Connecting to the mini-grid: there is usually a connection fee you will need to pay when 
the company provides your business or home with electricity for the first time. You usually 
pay this once only 
¥ Paying for the renewable electricity you use: after your business or home is connected 
you will need to pay for the renewable electricity you are using 
There are two main ways that operators will collect money for the electricity that is used in the 
mini-grid. Either paying after you have used the electricity (post-paid) or paying for a certain 
amount of electricity upfront before you use it (pre-paid).  
 
Pre-paid electricity  
In this arrangement, the customer buys electricity units from the mini-grid billing or sale party 
before the electricity is used. The sale party can comprise of local vendors, community operation 
committees and mobile phone operators. The electricity units will then be used to activate the 
electricity system for end-user use. This process is continuous and once the end-user uses all 
her/his electricity units, they must buy more to continue using electricity. 
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Post-paid electricity 
In this arrangement, the end-user uses the electricity, and the consumption meter records the 
amount of units used. The end-user then pays the billing party for the used electricity units. 
Examples of payment options 
For both pre-paid electricity and post-paid electricity, there will be a pricing chart for electricity 
from the mini-grid.  
You may want to think about how you will use electricity as this will effect which payment 
method is right for you. There is no right payment method as the best option for you depends 
on your electricity use and preferences. The mini-grid operator in your area may provide only 
one method of paying for electricity or may give you more options. Some information on more 
options are given here. 
 
Per service/per device payment  
This payment method is payment for a particular service or a particular electrical device and is 
usually agreed between the mini-grid operator and the end-user and paid before the end-user 
uses the electricity.  
For example, electricity is supplied to a home and the mini-grid operator agrees with the end-
user (household) that phone charging will be used by the household and three hours of lighting 
at the house will be used per day. The advantages of this method is that the household knows 
exactly what they will be paying each month and exactly what level of electricity access to expect. 
The disadvantage of per service/per device payment is that the household will need to contact 
the mini-grid operator if they wanted to use electricity for another purpose or wanted to use 
more/less electricity. 
Capacity based payment 
This payment method takes into account the maximum power amount the end-user (local 
person) demands at any given time.  
There are di!erent ways 
to pay for electricty 
There are usually options 
to pay before or after 
using electricty 
Paying for electricty from 
a mini-grid 
The mini-grid operator will o!er 
some payment options to the 
customers   
Pre-paid (pay 
before using 
electricty) 
Per service/per 
device 
Capacity based 
payment 
Post-paid (pay 
after using 
electricty) 
Consumption 
based payment 
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The operator will charge a flat rate or subscription, where the end-user pays a maximum power 
amount. If the maximum power is exceeded by the end-user, then the end-user may be 
disconnected by the mini-grid operator automatically or the mini-grid operator may ask for 
electricity top-up payment. You will need to speak to the mini-grid operator to know the details 
in your case. 
For example, a welder is paying for electricity to run electrical tools using capacity based 
payment. He pays the mini-grid operator a set amount of money each month and he can always 
use his electrical tools. The advantage of the capacity based payment method is that the welder 
can always use his tools and knows exactly how much he is paying each month. The 
disadvantage is that the cost per month may be more expensive than other options of payment. 
However, because the welder can always use his tools that need electricity to run, maybe he can 
get more customers for his business and for him the additional cost is worth the money.    
Consumption based payment 
This tariff is charged based on the electricity used (consumed) over a set period of time (e.g. day, 
week or month). A meter is required to measure consumption. The payment mode is post-paid 
per month.  
For example, a village school is paying for the electricity for the school lighting using 
consumption based payment. A meter is installed at the school to measure how much electricity 
the lights are using and the amount can be read from the meter. The mini-grid operator will visit 
the school and check what the meter reading is and compare the reading to the previous 
reading. The price of electricity is then multiplied by the amount the school has used. The 
advantage of the consumption based payment method is that the school will only pay for 
electricity that is used and if the lights are not used the school wonÕt need to pay. The 
disadvantage is that the school pays for the electricity after using the electricity, so it is difficult to 
know how much the payment will be.  
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Chapter 4. Electricity for community and household use  
This section outlines the different community and household services that electricity can supply 
and how they can benefit the community. Examples are given of communities and households 
using renewable electricity in Sub-Saharan Africa. It is intended to give you information about 
the different uses of electricity in your community and in your household so that when it arrives 
you will know how to make best use of it. 
4.1  Electricity use in the community 
 
Electricity from renewable energy resources can help your community in so many ways. 
Renewable electricity can: 
¥ Improve the education of your children 
¥ Improve the health of all the family (in particular, improving your breathing) 
¥ Improve the quality of health care in your community (for example medical refrigerators 
storing medicine and lighting for effective treatment in the evening) 
¥ Improve local knowledge and access to information, through the internet and TV 
New electricity access can also help individuals within the community. For example, household 
lighting, TVs and providing income through a productive use that improves the facilities of the 
area, for example a barbershop. By opening a barbershop, local people can have their haircut 
nearby where they live. The following images show some examples of household electricity use 
and productive uses that benefit the community.   
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 Schools 
(
Lighting in schools means that young people can study for longer in the evenings, and are often 
more motivated to do so. Evidence from some rural communities in Africa suggests that bringing 
electric light to the local primary school has had a direct impact on improving young peopleÕs 
exam results, with a higher number of pupils gaining access to high school and a better 
education.  
In some communities, lighting in schools has meant that evening events or evening classes can 
be held for other members of the community. This creates stronger bonds in communities 
furthering the social benefit of renewable energy. 
Lighting in staff housing extends the amount of time that teachers can devote to marking and 
lesson preparation. Teachers in remote areas who have electricity in their homes are also able to 
listen to the radio or watch TV, improving their understanding of world events, and can stay in 
better communication with friends and family. There is growing evidence to suggest that these 
improved conditions for teachers mean they are more motivated in their work, and more likely 
to want to remain in employment at the school over a longer period. Over time, this is likely to 
improve the quality of the education that students are receiving.  
Electricity can also support other types of equipment in schools (such as computers with internet 
access) which have a number of benefits. For example, staff can reduce the amount of time and 
money needed to travel for assessment or training, as this can be done remotely over the 
internet. Internet access can also improve communications with education authorities and allow 
teachers to access and share up to date information on specific topic areas that they are 
teaching. Computers can also improve school records-keeping and accounting, and teachers can 
use them to prepare better learning materials for their classes. Access to an electricity supply 
also means that equipment such as those used in carpentry, mechanics and electrics can be 
used; improving training for vocational trades. 
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Case study: Mikolongo primary school 
At Mikolongo Primary School (in Chikwawa in Malawi) a 750 W solar PV array has been installed 
with a battery to provide power for rooms in the school. The electricity (generated by the solar 
panel) lights two classrooms and an office. The provision of electricity in the two classrooms was 
described by the head of the village as providing hope and refocusing ambition for many 
pupils and teachers at the school and other surrounding schools. The school catchment area 
includes seven villages and has a population of about 1800-2000 pupils each academic year.  
(
It was reported that since the solar energy system was installed in 2009, the pass rate of pupils 
in all the classes has increased. In 2008, the pass rate for Primary School Leaving Certificate 
examinations was 50% out of 41 pupils with no pupils selected for secondary. In 2009, when the 
systems started operating, the pass rate increased to 75% and 4 pupils were selected for 
secondary schools. In 2010, the pass rate for primary school leaving certificate examinations was 
100% and 19 students were selected for secondary school out of a total of 38 pupils who wrote 
the primary school leaving certificate examinations. 
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Health centres 
Health care facilities in poor remote 
areas face many challenges including 
poor road networks (inhibiting access), a 
shortage of personnel and a lack of 
electricity to effectively carry out clinical 
services. Improving health care systems 
is a cornerstone of development and 
central to improving peopleÕs lives. If your 
local health clinic has recently gained 
access to electricity, this can bring many 
benefits for you and your community.   
Electrical lighting in the health clinic will 
mean that health care staff no longer 
need to rely on the use of candles to 
work at night. Using electric lighting, staff 
can see better to perform medical 
procedures at night such as delivering 
babies safely. 
The picture is a hospital in Machinga, 
Malawi, where lighting is being used to 
improve visibility on the ward. With 
lighting, the hospital is able to provide 
more effective treatment, particularly at 
night. This is a use of electricity that 
benefits the community as a whole.  
(
(
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Electricity provision could also mean that medical staff will be able to use better equipment in 
the clinic. For example, they might have access to a refrigerator for storing medicines at the 
correct temperature to avoid spoiling the medicine due to high temperatures. There are many 
modern medical appliances using electricity, including: sterilizers, monitors and neo-natal 
equipment. 
Case study: Choma health centre, Malawi 
Choma Health Centre is situated 25 km from Mzuzu City, in Northern Malawi, and has a 
catchment area with a population of about 9,220 people. Between 2005 and 2009, with funding 
from the UNDP, the health centre received multiple installations of solar PV and a solar pump 
which is providing water to: the health centre; staff houses; households close to the health 
centre and also those that access the health services. Also, Solar Aid has installed additional 
solar panels which are supplying power to the maternity ward and the outpatient section of the 
health centre. The installations were funded by the project, with the community providing some 
labour for construction.  
The health centre manager reports that the clinic is seeing improvements in the general 
wellbeing of HIV/AIDS patients through this work. The solar pump pumps water into a water tank 
and water flows by gravity into the health centre and staff houses. People who live close to the 
health centre use the communal taps to draw water for their household use. 
The solar pump is also available for local agricultural productive uses. This means that in times 
of fuel shortage, the community group is still able to pump water for their crops. This provides 
continuity of the water supply, which is no longer dependent on the availability of cash funds to 
buy fuel during the dry season when finances may be limited.  
The participants do not pay for water, but some contribution is made to the Conservation 
Agriculture Clubs after the sale of produce. All responsibility for the day to day running of the 
solar pump and the polar panels rests with the members of the club (but financing the long-term 
maintenance costs is the responsibility of the project).  
A local person indicated that the presence of the irrigation system has led to a change in 
occupation for local men, with some moving from fishing to vegetable growing. This is an 
example of effective community management of electricity and water supply around a 
health centre, improving food security and provide income for the local community. The picture 
below shows the solar panels installed on a roof of Chomba health centre. 
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Choma Health Centre is situated 25 km from Mzuzu City, in Northern Malawi, and has a 
catchment area with a population of about 9,220 people. Between 2005 and 2009, with funding 
from the UNDP, the health centre received multiple installations of solar PV and a solar pump 
which is providing water to: the health centre; staff houses; households close to the health 
centre and also those that access the health services. Also, Solar Aid has installed additional 
solar panels which are supplying power to the maternity ward and the outpatient section of the 
health centre. The installations were funded by the project, with the community providing some 
labour for construction.  
The health centre manager reports that the clinic is seeing improvements in the general 
wellbeing of HIV/AIDS patients through this work. The solar pump pumps water into a water tank 
and water flows by gravity into the health centre and staff houses. People who live close to the 
health centre use the communal taps to draw water for their household use. 
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Solar pumping systems are commonly used for wells that are too far to walk to, or where a well 
only provides seasonally usable water. A solar water pumping system is most beneficial when a 
community can come together to organise, build, finance, and manage the project. The case 
study below details replacing a manual water pump with a solar water pump. 
 Case study: Solar water pumping system in Kuntiyani, Malawi 
Community Energy Malawi implemented a solar pumping project to assess the benefits of solar 
water pumping for potable water as compared to the Afridev manual pump. The solar water 
pumping system was installed and started operating in December 2014 and replaced the Afridev 
pump. 
 
 
 
 
 
   
 
Before the installation of the solar water pumping there were a number of challenges facing the 
local communities. There was severe overcrowding at water points which caused long queues 
and therefore it sometimes took many hours to collect water. Also, the water supply was very 
low during the dry season and the manual system required regular maintenance. 
After installation of the solar water pump, a survey conducted in 2016 found that the project has 
made a tremendous impact. The number of beneficiaries has drastically increased and there is 
now a constant supply of water throughout the year. The project impact has been quantified in 
Table 3. 
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now a constant supply of water throughout the year. The project impact has been quantified in 
Table 3. 
Table 3: Impact comparison between the Afridev pump and the solar water pump, in 
terms of local people served. 
Coverage category Beneficiaries of Afridev pump  (i.e. 
before solar pumping installed) 
Beneficiaries of solar water 
pumping (i.e. replacing Afridev 
pump) 
Area coverage 1 village 4 villages 
Table 3: Impact comparison between the Afridev pump and the solar water pump, in 
terms of local people served. 
Coverage category Beneficiaries of Afridev pump  (i.e. 
before solar pumping installed) 
Beneficiaries of solar water 
pumping (i.e. replacing Afridev 
pump) 
Area coverage 1 village 4 villages 
Household 
coverage 
130 households 417 households (
Coverage category eneficiaries of fridev pu p  (i.e. 
f r  s l r i  i st lled) 
Beneficiaries of solar water 
pumping (i.e. replacing Afridev 
pump) 
Area coverage  4 villages 
Household 
coverage 
417 households (
 
 
 
 
 
 
 
 
The solar pump has reduced the 
waiting times for water and the 
water supply is now consistent 
throughout the dry and wet 
seasons.  To date, the system has 
not experienced any problems or 
failures. System maintenance will 
however remain important and 
the local community is committed 
to working together to maintain 
the system. 
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Lighting 
 
Candles (as shown in the picture above) and paraffin lamp are often used for lighting in Sub-
Saharan Africa. Burning paraffin lamps in your house gives off fumes which can affect your eyes, 
throat and lungs, sometimes causing serious health problems. You will find that electric light has 
none of these side- effects and is much better for you and your familyÕs health.   
There are many benefits to having electric light in your home. The cost of electricity for light is 
much cheaper than paying for candles, battery torches (and batteries) or paraffin lamps. These 
savings can help towards other costs in your household, such as your childrenÕs school fees or 
extra food for the family. 
Electric lighting can also mean your children can study more easily and safely after dark. Cooking 
and other household chores can also be undertaken much more easily in the evenings and you 
can socialise better with your family, friends and neighbours.   
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Lighting 
 
Candles (as shown in the picture above) and paraffin lamp are often used for lighting in Sub-
Saharan Africa. Burning paraffin lamps in your house gives off fumes which can affect your eyes, 
throat and lungs, sometimes causing serious health problems. You will find that electric light has 
none of these side- effects and is much better for you and your familyÕs health.   
There are many benefits to having electric light in your home. The cost of electricity for light is 
much cheaper than paying for candles, battery torches (and batteries) or paraffin lamps. These 
savings can help towards other costs in your household, such as your childrenÕs school fees or 
extra food for the family. 
Electric lighting can also mean your children can study more easily and safely after dark. Cooking 
and other household chores can also be undertaken much more easily in the evenings and you 
can socialise better with your family, friends and neighbours.   
4.2 Electricity for household use 
There is a clear need for electricity services in Sub-Saharan Africa households. Electricity can be 
used at the household level for cooking, lighting, heating, water pumping, and to supply a 
number of appliances. An electricity supply in your house can improve your quality of life 
dramatically. This section outlines what electricity uses there are at a household level and the 
benefits electricty can bring.  
!"#$%&'()*(+##",,($&(-"'"./01"("1"#$-%#%$2(
 
Paraffin lamps produce harmful by-products of combustion when used. When paraffin is burned 
in wick lamps, about 7-9% of the kerosene consumed is converted to particulate matter that is 
almost entirely black carbon (a harmful emission). Black carbon emission increases climate 
warming which can lead to global hazards such as extreme weather, ozone depletion, stresses to 
food-producing systems and the global spread of infectious diseases. 
Similarly, dry cell batteries which are used in torches for lighting may cause adverse effects to 
the environment. Dry cell batteries contain a number of chemicals which vary with the size of 
batteries. When thrown in the household trash, batteries end up in landfills. As the battery 
corrodes, chemicals contaminate the soil and make their way into our water supply. Lithium-ion 
batteries can also react badly when they get old. Lithium can cause landfill fires that can burn 
underground for years. This releases toxic chemicals into the air which can be harmful to health. 
Electric light from renewable electricity does not create these environmental problems.  
Communications and technology 
With electricity, you will be able to easily and cheaply charge your mobile phone at home, 
meaning you can stay in touch with family and friends. This is particularly useful if you have 
family who are living far away (for work for example). 
If you have a smart phone which can access the internet, you will also have access to a huge 
amount of information which could improve you and your familyÕs lives. For example, you could 
access information about:  
¥ Public services in your area 
¥ Political activity which affects your community 
¥ Health issues 
¥ Education 
¥ Business development ideas 
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The image shows children listening to a radio powered by solar PV. Electricity in your home also 
means that you can plug in a radio or a television, meaning you can be up to date with world 
events, or enjoy relaxed and sociable entertainment at home with your family and friends.  
You may be able to also buy a computer, which could help your children with school studies or 
help you to set up a small business from home. More information on setting up a small business 
is given in the following chapters of this toolkit. 
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Chapter 5. How electricity can improve the lives of 
women and children 
Low access to electricity impacts on lives and livelihoods of women, girls and vulnerable groups. 
Low access to electricity exposes women and girls to spend most of their day performing time-
consuming and physically draining tasks, such as collecting firewood and water.   
Renewable electricity may reduce the time spent on such tasks. When women spend less time 
on household work and have access to clean and time saving cooking solutions and household 
lighting, women can: 
¥ Earn a wage from employment outside the home 
¥ Be well educated and improve the life of the whole family 
¥ Be an example and inspire the next generation of girls to study 
¥ Be involved with social and political interaction outside the household 
¥ Experience improved health and life expectancy as less air pollutants are in the home 
Renewable electricity can also allow girls more time to study for exams and therefore improve 
their career prospects. Your society and community should encourage the participation of 
women and girls in education, work and life outside the home. The participation of women will 
make the community stronger. With education and knowledge women are capable and have the 
option to work outside the home and support the family in other ways. 
Better health facilities will improve overall health of local women. For example, by:  
¥ Reducing deaths from childbirth 
¥ Improving sexual and reproductive health 
¥ Getting better diagnosis and treatment of certain infectious and non-communicable 
diseases, such as tuberculosis and breast cancer 
 
Street-lighting and home-lighting improves the safety of women and girls at night and the whole 
community. With additional lights at night, women and girls often feel safer to attend night 
schools and participate in community activities. 
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Street-lighting and home-lighting improves the safety of women and girls at night and the whole 
community. With additional lights at night, women and girls often feel safer to attend night 
schools and participate in community activities. 
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As with the whole community, access to energy-based technologies enhances labour 
productivity and increases the time available for women to engage in productive activities 
outside the household. With access to such technologies women can increase their incomes and 
young girls, previously burdened with labour-intensive chores, can attend primary school as well 
as have time for study. 
 
With more time to spend outside the home, women in the community 
may want to think about starting a business. Could you become a 
business owner?  
Women play an important role in energy provision and use within households and communities 
which means they often possess knowledge useful in identifying where electricity access is most 
needed and can have the most impact.  
Women may have strong social networks and can often find their own customers within their 
family, friends and community and this can be an effective way of promoting and distributing 
solar technologies to rural households. Women can become key actors in creating and 
disseminating information on renewable electricity, allowing them to make an income and giving 
them the opportunity to take part in the sustainable development of their local communities. 
This new role opens up opportunities to women, traditionally reserved for men and can 
therefore improve the treatment of women in the community by increasing their economic 
independence and status in the community. 
The community as a whole will benefit from supporting women and girls 
in their education and careers. 
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Chapter 6. Productive uses of renewable electricity 
One of the most exciting opportunities that 
electricity access can bring to you and your 
community is income generation and the 
potential for employment. Through access 
to an electricity supply, new economic 
opportunities will be available for 
communities such as maize mills, home 
cinemas or phone-charging stations. The 
specific requirements, cost and amount of 
electricity available to you depends on the 
installed system and community where you 
live.  
It is important to remember that although 
electricity offers the potential to start a new 
business, you must consider:  
¥ The size of the electricity system available 
and affordable to you and whether it is big 
enough to support your business idea 
¥ Whether you can afford the cost of 
electricity for a business 
¥???? ?f you may be asked to contribute to the 
on-going maintenance of the system; 
¥ Other contribution requirements (in terms 
of time or resources to support the energy 
system) from your business to use energy, 
e.g. sitting on a local energy committee  
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6.1 What is a productive use of renewable electricity? 
Electricity used for jobs and employment is sometimes called productive use. Productive use of 
electricity means using electricity to create goods and/or services either directly or indirectly for 
the production of income. Productive use of electricity can increase the profit of a local business 
and offer benefits of new and improves services for the local people. Access to clean and reliable 
electricity means that new and existing local businesses in developing areas can benefit from:  
¥ Extended operating hours, leading to more customers 
¥ Mechanisation of time consuming activities (i.e. water pumping) 
¥ Product preservation (i.e. fridge cooling), extending the life of a product for selling 
¥ Higher productivity, leading to more profits 
¥ Improved working conditions (i.e. lighting) attracting more employees 
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Through productive use of energy there are also likely to be improved local services. Productive 
uses of energy may allow existing businesses to change and grow, introducing competition and 
offering more choice and options for local people (beyond the traditional services already 
available). Entrepreneurial activity sparked by new electricity access often includes:  
¥ Shops 
¥ Irrigation 
¥ Agro processing 
¥ Electronics charging and repair stations 
¥ Barbershops 
¥ Restaurants 
¥ Bars 
¥ Home cinemas 
¥ Maize mills 
This also often means that local jobs requiring different levels of qualification are created as the 
renewable energy equipment needs to be installed, operated and maintained. 
The jobs and businesses generate income, leading to a more prosperous community. The 
increased income enhances the customerÕs capacity to pay for the energy services and invest in 
high quality reliable products. 
This is the end of section 1 of the toolkit. Section 2 of the toolkit provides you with more 
information on productive uses of renewable electricity, with details on how to start and run a 
business that uses renewable electricity. You will need to do some calculations on your 
electricity usage and the cost of setting-up and running your business. You can either do your 
calculations directly in the toolkit chapters OR you can use appendix A. ?he business canvas 
print-out (found at the end of the toolkit) to collect all your answers in one place.  
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Section 2. Productive uses of renewable electricity 
Chapter 7. Starting a business using the business canvas 
The business canvas set out in this chapter, is designed to help you map out your next steps in 
setting up a business that will make productive use of renewable electricity. It will help you to 
think about everything you will need to make your business successful. Once you have written 
everything down using the business canvas, you will find it helpful to share your ideas with 
people who might help you start the business and people who will use your services or buy your 
products.  
 
The business canvas step-by-step 
There are 12 steps to the business canvas, these are all explained in this chapter (Chapter 7) 
using a few examples of other business ideas. The steps of the business canvas ate set out below 
along with the corresponding sections that you should read for guidance on how to complete 
the canvas. 
If you are using appendix A. the business canvas print-out, fill out the relevant sections as you 
work through the guidance (The tables in appendix A. the business canvas print-out are 
labelled within this section). The guidance sections in this chapter also provide useful examples 
that should help you understand how to use the canvas. 
Sections 7.1 in this chapter describes the first steps you should take in defining your business 
and provide you with guidance and examples. If you are using the business canvas print-out, 
fill out table 7.1 on the first page as you work through the guidance.  
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Section 7.2, 7.3 and 7.4 describe how to think about customer relationships and provide you with 
guidance and examples. If you are using the business canvas print-out, fill out tables 7.2, 7.3 
and 7.4 on the ssecond page as you work through the guidance.  
 
Sections 7.? and 7.??in this chapter describe how to think about the key business needs and 
activities and provide you with guidance and examples. If you are using the business canvas 
print-out, fill out tables 7.? and 7.? on the third page as you work through the guidance. 
 
Sections 7.?, 7.? and 7.?? in this chapter describe the financial considerations you should think 
about before starting a business and provide you with guidance and examples. If you are using 
the business canvas print-out, fill out tables 7.??? 7.? and 7.? on the fourth and fifth pages as 
you work through the guidance. 
 
Sections 7.?? and 7.?? in this chapter describe how to estimate monthly income and profit when 
your business is running and provide you with guidance and examples. If you are using the 
business canvas print-out, fill out tables 7.???and 7.?? on the fifth and sixth page as you work 
through the guidance. 
 
Section 7.1? in this chapter describes how to calculate electricity use when your business is 
running and provide you with guidance and examples. If you are using the business canvas 
print-out, fill out table 7.1? on the sixth page as you work through the guidance. 
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You can use the business canvas to help you form the ideas. Once everything is outlined you 
can review your answers and consider whether your business is likely to generate an income and 
whether it is possible to get your business started. Can you access all of the materials you 
require and have mentioned? What will be the most difficult materials to get hold of? What about 
the training you need? 
7.1  Create business identity 
If you are interested in starting a business, the first thing to consider is what people in your area 
would be prepared to pay for. There is no point in coming up with what you think will be a great 
money-making idea if there is no market for this where you live!  You must think about what 
people need, and what people are willing to pay for in your community. Some suggestions for 
productive uses of electricity are outlined in the table below: 
Business Type Productive Use Service Offered Customer Types 
Maize Mill Milling maize or other crops after the 
harvest 
Farmers, growers 
Mobile Phone Charging Charging of phones Mobile phone owners 
Barbershop Cutting hair with clippers Anyone 
Cold Drinks Refrigeration Selling cold drinks Anyone 
Irrigation Providing water for growing crops 
when it is not the rainy season 
Farmers 
Entertainment TV, videos and music Anyone 
Agricultural Refrigeration Keeping agricultural produce such as 
meat, fish, milk, or vegetables cold 
Farmers 
Shop Lighting Providing lighting for a small shop Evening customers 
Battery Charging Charging of 12V batteries Users of 12V batteries 
Tailoring Making clothes using a sewing machine Local customers 
Chicken Incubation Keeps eggs warm until they hatch Buyers of eggs 
Electronic Repair Repairing electronic goods with a 
soldering iron or other repair devices 
Users of electrical 
goods/appliances 
Wood Workshop Using tools to make furniture or other 
wooden products 
Customers requiring 
wooden products 
Internet Caf Providing computers with an internet 
connection 
Customers who use the 
internet 
Printing Services Providing the option for people to print Customers in need of 
printing services 
Metal Workshop Using tools to make metal products 
such as gates or tables 
Customers requiring 
hardware 
 
Once you have decided the type of business you would like to run, you should create an identity 
for your business by considering important business identity questions. 
¥ What is the name of your business? 
¥ What is the main product or service that you will be selling? 
¥ What equipment you will need to start and run the business? 
¥ What materials you will need to start and run the business? 
¥ Do you need any training before you start the business? 
Business Type Productive Use Servi e Offered Customer Typ s 
Maize Mill Milling maize or other crops after the 
harvest 
Farmers, growers 
Mobile Phone Charging Charging of phones Mobile phone owners 
Barbershop Cutting hair with clippers Anyone 
Cold Drinks Refrigeration Selling cold drinks Anyone 
Irrigation Providing water for growing crops 
when it is not the rainy season 
Farmers 
Entertainment TV, videos and music Anyone 
Agricultural Refrigeration Keeping agricultural produce such as 
meat, fish, milk, or vegetables cold 
Farmers 
Shop Lighting Providing lighting for a small shop Evening customers 
Battery Charging Charging of 12V batteries Users of 12V batteries 
Tailoring Making clothes using a sewing machine Local customers 
Chicken Incubation Keeps eggs warm until they hatch Buyers of eggs 
Electronic Repair Repairing electronic goods with a 
soldering iron or other repair devices 
Users of electrical 
goods/appliances 
Wood Workshop Using tools to make furniture or other 
wooden products 
Customers requiring 
wooden products 
Internet Caf Providing computers with an internet 
connection 
Customers who use the 
internet 
Printing Services Providing the option for people to print Customers in need of 
printing services 
Metal Workshop Using tools to make metal products 
such as gates or tables 
Customers requiring 
hardware 
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The business canvas: table 7.1 
Questions Guidance Your answer 
What is the name of your 
(new) business?  
Make it something people will 
remember! 
 
What is the main product 
that you will be selling? 
For example, furniture, chickens, 
clothes, milk, general groceries 
 
What is the main service 
you will be selling? 
For example, hair cutting, phone 
charging, construction, 
maintenance 
 
What will be the essential 
start-up materials or 
equipment you need to 
buy for your business? 
Without these 
materials/equipment e.g. wood, 
cloth, eggs, hair trimmers, mobile 
chargers your business cannot 
function 
 
What will be the optional 
start-up materials or 
equipment you need to 
buy for your business? 
For example, materials 
/equipment, which you use to 
produce better quality products, 
but they are not essential 
 
What will be the essential 
ongoing materials you 
need to buy for your 
business? 
Without these materials e.g. nails, 
glue, yarn, needles, chick feed, 
paper, printer cartridges, your 
business cannot produce anything 
 
What will be the optional 
ongoing materials you 
need to buy for your 
business? 
With these materials you can 
produce better quality products, 
but they are not essential 
 
Do you need any training 
to do your business?  
Where could you get this training? 
See the partners section for more 
information 
 
 
The answers to the business canvas: table 7.1 form the basis of your business idea. Once you 
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The business canvas: table 7.1  
This section offers guidance on how you should fill out the business canvas: table 7.1. Your 
answers will help you create your business identify. Fill your answers in here, or if you are using 
appendix A. ?he business canvas print-out fill out table 7.1 now. 
The business canvas: table 7.1 
Questions Guidance Your answer 
What is the name of your 
(new) business?  
Make it something people will 
remember! 
 
What is the main product 
that you will be selling? 
For example, furniture, chickens, 
clothes, milk, general groceries 
 
What is the main service 
you will be selling? 
For example, hair cutting, phone 
charging, construction, 
maintenance 
 
What will be the essential 
start-up materials or 
equipment you need to 
buy for your business? 
Without these 
materials/equipment e.g. wood, 
cloth, eggs, hair trimmers, mobile 
chargers your business cannot 
function 
 
What will be the optional 
start-up materials or 
eq ipment you need to
buy for your business? 
For exa ple, materials 
/equipment, which you use to 
produce better quality products, 
but they are not essential 
 
What will be he e sential 
o going materials you 
need to buy for your 
business? 
Without thes  materials e.g. nails, 
glue, yarn, n edles, chick feed, 
paper, printer cart idges, your 
business cannot produce anything 
 
What will be he opti nal 
o going materials you 
need to buy for your 
business? 
With these materials you can 
produce better quality products, 
but they are not essential 
 
Do you need any training 
to do your business?  
Where could you get this training? 
See the partners section for more 
information 
 
 
The answers to the business canvas: table 7.1 form the basis of your business idea. Once you 
have the answers to these questions you can complete section 7.1 Create business identity of 
the business canvas before proceeding to the section 7.2 Identify customer base. 
?
The busine s canvas: table 7.1 
Questions Guidance  
What is the name of your 
(new) busine s?  
Make it something people wi l 
remember! 
 
What is the main product 
that you will be selling? 
For example, furniture, chickens, 
clothes, milk, general groceries 
 
What is the main service 
you will be selling? 
For example, hair cutting, phone 
charging, construction, 
maintenance 
 
What will be the essential 
start-up materials or 
equipment you need to 
buy for your business? 
Without these 
materials/equipment e.g. wood, 
cloth, eggs, hair trimmers, mobile 
chargers your business cannot 
function 
 
What will be the optional 
start-up materials or 
equipment you need to 
buy for your business? 
For example, materials 
/equipment, which you use to 
produce better quality products, 
but they are not essential 
 
What will be the essential 
ongoing materials you 
need to buy for your 
business? 
Without these materials e.g. nails, 
glue, yarn, needles, chick feed, 
paper, printer cartridges, your 
business cannot produce anything 
 
What will be the optional 
ongoing materials you 
need to buy for your 
business? 
With these materials you can 
produce better quality products, 
but they are not essential 
 
Do you need any training 
to do your business?  
Where could you get this training? 
See the partners section for more 
information 
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7.2 Identify the customer base  
Customers are very important; without them the business cannot 
succeed. 
 
It is important that you understand who will be the customers for your business and what they 
want and expect from your business. This section identifies which people your business will 
serve. In order to better satisfy customers, you should consider important Ôcustomer identityÕ 
questions, such as: 
¥ Will your business address a need in the community? What is this need? 
¥ Who is the business offering services or goods to? What are you offering? 
¥ Who are your most important customers? 
¥ Can your customers be put into groups with different needs? For example, a maize mill may 
serve local people but also a restaurant, which is a different type of customer; 
¥ Can you think of the common/different needs of the customer groups and the 
common/different behaviours of the customer groups?  
Here are some examples of customers: 
 
Business type Productive use service offered Customer type 
Wood workshop Using tools to make furniture or other 
wooden products 
Customers requiring wooden 
products 
Barbershop Cutting hair with clippers  Anyone who needs a haircut 
Mobile phone 
charging shop 
Charging of phones Mobile phone owners 
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Busine s type Productiv  s  i   r type 
W od workshop Using tools t   f r it r  r t r 
wooden pr cts 
t rs requiring wooden 
r cts 
Barbershop Cutting hair ith clippers  Anyone ho needs a haircut 
Mobile phone 
charging shop 
Charging of phones obile phone owners 
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Why will your customer shop with you? 
This section describes the breakdown of products and services you will offer to each of your 
customers, which may be why your customer comes to buy from you over someone else. You 
should consider important Ôcustomer needsÕ questions, such as: 
 
¥ What would be useful for my customer? (i.e. if you are delivering produce to a restaurant, 
they will value delivery on time so they can open the restaurant and may pay more for this). 
¥ Can you offer something the customer will greatly value (i.e. always delivering on time or 
always answering the phone to the customer, offering better customer service)? 
¥ What can you do that is different/better than your competitors? 
¥ Do your products and services stand out against your competitors (for example, are they 
better quality or better value for money)? 
Some examples may be: 
Business type What customers may want 
Wood workshop Strong beds and chairs with high quality 
Barbershop Cheap price haircut, high quality haircut 
Mobile phone charging shop Fast phone charging, extended opening times 
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Some examples may be: 
Business type t c st rs y t 
Wood workshop Strong beds and chairs ith high quality 
Barbershop Cheap price haircut, high quality haircut 
Mobile phone charging shop Fast phone charging, extended opening times 
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The business canvas: table 7.2 
This section offers guidance on how you should fill out the business canvas: table 7.2. Your 
answers will help you identify your customers. Fill your answers in here, or if you are using 
appendix A. The business canvas print-out fill out table 7.2 now. 
The business canvas: table 7.2 
Question Guidance Your answer  
Who are your 
customers?  
Who is the business offering services or goods 
to? What do they need? 
 
  
Who are your 
most important 
customers? 
In answering this ask yourself why they are so 
important?  
  
Are you 
addressing a 
need in the 
community?  
What is this need? What are you offering?  
 
  
Can your 
customers be 
put into groups 
with different 
needs?  
Can you identify the key needs for each group?   
Can you think of 
different needs 
and behaviours 
of the customer 
groups?  
Can you think of the common/different needs of 
the customer groups and the common/different 
behaviours of the customer groups? For 
example, a restaurant may need maize delivery 
very early in the morning so they can cook for 
the day, whereas local people may only start to 
shop for maize after 9am 
  
What would be 
useful and of 
particular value 
to your 
customer? 
What will your customer really value from your 
business? For example, if you are delivering 
produce to a restaurant, they will value delivery 
on time so they can open the restaurant and 
your customer may be willing to pay more for 
this. Other examples could be always answering 
the phone to the customer, offering better 
customer service 
  
 
Once you have the answers to these questions you can complete section 7.2 Identify customer 
base of the business canvas before proceeding to the section 7.3 Identify ways to 
communicate with customers. 
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The business canvas: table 7.2 
Question Guidance Your answer  
Who are your 
customers?  
Who is the business offering services or goods 
to? What do they need? 
 
  
Who are your 
most important 
customers? 
In answering this ask yourself why they are so 
important?  
  
Are you 
addressing a 
need in the 
community?  
What is this need? What are you offering?  
 
  
Can your 
customers be 
put into groups 
with different 
needs?  
Can you identify the key needs for each group?   
Can you think of 
different needs 
and behaviours 
of the customer 
groups?  
Can you think of the common/different needs of 
the customer groups and the common/different 
behaviours of the customer groups? For 
example, a restaurant may need maize delivery 
very early in the morning so they can cook for 
the day, whereas local people may only start to 
shop for maize after 9am 
  
What would be 
useful and of 
particular value 
to your 
customer? 
What will your customer really value from your 
business? For example, if you are delivering 
produce to a restaurant, they will value delivery 
on time so they can open the restaurant and 
your customer may be willing to pay more for 
this. Other exa ples could be alw ys answering 
the phone to the cu tomer, offering better 
customer service 
  
 
Once you have the answers to these questions you can complete section 7.2 Identify customer 
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7.3 Identify ways to communicate with customers  
Customers need to know about your business, and so being able to communicate with them 
effectively is very important. You should consider important customer 
communication/marketing questions, such as: 
¥ How will your customer know who you are? 
¥ How will your customer know what you can offer them? 
¥ How will your customer know where they can buy your service or product? 
Some examples: 
Business type Communication 
Wood workshop A sign in the village by the workshop with examples of 
what the workshop can offer and the opening hours 
Barbershop Leaflets printed explaining your services to handout to 
customers and their friends and family 
   
The business canvas: table 7.3 
This section offers guidance on how you should fill out the business canvas: table 7.3. Your 
answers will help you communicate with your customers. Fill your answers in here, or if you are 
using appendix A. ?he business canvas print-out fill out table 7.3 now. 
The business canvas: table 7.3 
Question Guidance Your answer 
How will customers 
know who you are? 
Will you rely on customers finding out about 
your business through word of mouth, and 
walking past your business, or will you 
advertise? Think about the usual advertising 
opportunities in your area. 
  
How will they know 
what you can offer 
them? 
How will you communicate what your business 
does? Will you create a sign? Will you produce 
a leaflet? Will you speak with people yourself? 
  
How will they know 
where they can buy 
your service or 
product? 
Will you add information regarding price and 
how/where they can purchase your 
products/services? 
  
How will they know 
when they can buy 
your service and 
product? 
Where can you put information about opening 
and closing times? How will people know you 
are open?  
  
How will you deliver 
your service?  
Will your service or product be delivered in 
your village only? 
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Busine s type Communication 
W od workshop A sign in the village by the workshop with examples of 
what the workshop can o fer and the opening hours 
Barbershop Leaflets printed explaining your services to handout to 
customers and their friends and family 
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The business canvas: table 7.3 
Question Guidance Your answer 
How will customers 
know who you are? 
Will you rely on customers finding out about 
your business through word of mouth, and 
walking past your business, or will you 
advertise? Think about the usual advertising 
opportunities in your area. 
  
How will they know 
what you can offer 
them? 
How will you communicate what your business 
does? Will you create a sign? Will you produce 
a leaflet? Will you speak with people yourself? 
  
How will they know 
where they can buy 
your service or 
product? 
Will you add information regarding price and 
how/where they can purchase your 
products/services? 
  
How will they know 
when they can buy 
your service and 
product? 
Where can you put information about 
opening and closing times? How will 
people know you are open?  
  
How will you deliver 
your service?  
Will your service or product be delivered in 
your village only? 
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Once you have the answers to these questions you can complete section 7.3 Identify ways to 
communicate with customers of the business canvas before proceeding to the section 7.4 
Manage customer relationships and business reputation. 
7.4 Manage customer relationships and business 
reputation 
As a business owner, you will need to think about the relationship you have with your customer. 
You should consider important Ôcustomer relationshipÕ question, such as: 
¥ How will you deliver a good quality service or product (e.g. on time delivery may require your 
own car or van)? 
¥ How will you interact with your customers and get feedback on whether the service or 
product is good for them? How will you act on this feedback to improve your 
service/product? 
¥ How can you manage your customersÕ expectations? You should be careful not to over-
promise. If you disappoint your customer, you may get a bad reputation, which will stop 
them returning to you and others from coming to you. What are your limitations?  
It is important to understand the limitations and risks to your business. You should be honest 
with yourself about these. By understanding your limitations and any potential problems that 
may arise, you can make a plan for when they do, so that you are better prepared to deal with 
the situation when things go wrong.  
¥ Where can your service or product go wrong? What problems might occur? 
¥ Can you prevent these problems form occurring? If so, then how? If not, then how will you 
deal with them if they do occur? 
¥ Can you make a plan? 
Examples of risks to a business: 
Business type Risk/ Potential problem Risk plan (how to deal with possible 
problems) 
Wood 
workshop 
A customer returns a chair you 
make which breaks soon after 
sale 
Offer customer a refund, replacement or 
free repair 
Maize ?illing Your maize mill breaks down but 
there are customers waiting 
Ensure you have spare parts available to 
repair the maize mill quickly 
 
 
 
Business type Risk/ Potential problem Risk plan (how to deal with possible 
problems) 
Wood 
workshop 
A customer returns a chair you 
make which breaks soon after 
sale 
Offer customer a refund, replacement or 
free repair 
Maize ?illing Your maize mill breaks down but 
there are customers waiting 
Ensure you have spare parts available to 
repair the maize mill quickly 
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The business canvas: table 7.4 
This section offers guidance on how you should fill out the business canvas: table 7.4. Your 
answers will help you with your customer relationships. Fill your answers in here, or if you are 
using appendix A. ?he business canvas print-out fill out table 7.4 now. 
The business canvas: table 7.4 
Questions Guidance Your answer  
How will you deliver a 
good quality service or 
product? 
For example, on time delivery may require 
your own car or van 
  
How will you interact 
with your customers and 
get feedback? 
Will the feedback be verbal feedback or 
could you ask them to fill out a form? 
  
What are your 
limitations?  
Be careful not to over-promise. If you 
disappoint your customers, you may get a 
bad reputation, which will then returning 
and stop others from coming to you 
  
Where can your service 
or product go wrong? 
What problems might 
occur? 
Identify things that could affect the quality 
of your service/product, e.g. slow delivery 
of material to you, problems with your 
equipment 
  
Can you prevent these 
problems form 
occurring? If so, then 
how? If not, then how will 
you deal with them if 
they do occur? 
A business should be able to manage 
difficult situations with customers to 
protect the business reputation. Therefore, 
make a plan of how you will deal with 
potential problems 
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The busine s canvas: table 7.  
Questions i  Your answer  
How will you deliver a 
g od quality service or 
product? 
For e l ,  ire 
yo r  
 
How will you interact 
with your customers and 
get feedback? 
ill t  f c   r l f c  r 
co l  y  sk t e  t  fill t  f r ? 
  
What are your 
limitations?  
Be careful not to over-pro ise. If you 
disappoint your customers, you may get a 
bad reputation, which will then returning 
and stop others from coming to you 
  
Where can your service 
or product go wrong? 
What problems might 
occur? 
Identify things that could affect the quality 
of your service/product, e.g. slow delivery 
of material to you, problems with your 
equipment 
  
Can you prevent these 
problems form 
occurring? If so, then 
how? If not, then how will 
you deal with them if 
they do occur? 
A business should be able to manage 
difficult situations with customers to 
protect the business reputation. Therefore, 
make a plan of how you will deal with 
potential problems 
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Once you have the answers to these questions you can complete section 7.4 Manage customer 
relationships and business reputation of the business canvas before proceeding to the 
section 7.5 Identify key business needs. 
7.5 Identify key business needs 
What resources are essential for delivering your service or product? 
There are some resources you will need to be able to run your business every day. These 
resources could include:  
¥ Human resources (i.e. the people you need to run the business) 
¥ Financial resources (i.e. the money you need to run the business) 
¥ Physical resources (i.e. physical objects you need to run the business) 
¥ Intellectual resources (i.e. special knowledge or qualifications you need to run the business) 
For an entrepreneur, it is important to begin by listing all essential and non-essential resources 
you need to run the business. Once the final list is complete, you can work out how much money 
you need to run a successful business. 
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For example: 
 
Business type Essential resources 
Phone charging Chargers, extension cable, money for the fuel or electricity bill 
Barbershop Knowledge of hairdressing, people to cut hair, hair clippers, 
extension leads, and building rent 
Wood workshop Knowledge of woodwork, machinery, timber/ wood, building rent 
 
The business canvas: table 7.5 
Questions Guidance Your answer 
Human (the people you 
need to run the business) 
The people you need to 
run the business 
  
Financial (the money you 
need to run the business) 
The money you need to 
run the business 
  
Physical (physical objects 
you need to run the 
business) 
Physical objects you need 
to run the business 
  
And intellectual (special 
knowledge you need to 
run the business) 
Any special knowledge or 
qualifications you need 
to run the business 
  
 
The business canvas: table 7.5 
This section offers guidance on how you should fill out the business canvas: table 7.5. Your 
answers will help you identify your key business needs. Fill your answers in here, or if you are 
using appendix A. ?he business canvas print-out fill out table 7.5 now. 
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7.6 Identify key business activities  
Which activities are key to producing value for your customers?  
An entrepreneur must start by listing the key activities relevant to his/her business. These 
activities are the most important processes that need to occur for the business model to be 
effective. Key activities will lead to a good flow of money through your business. Now it is 
important to evaluate which activities are key by adding or removing some and evaluating their 
impact. You should consider important Ôbusiness activitiesÕ question, such as: 
¥ What are you going to do every day? Does this change depending on the day (e.g. 
weekends)? 
¥ What are you going to do every month? Does this change depending on the month (e.g. 
seasonal work)? 
¥ What are you going to do every year? What is your plan for growing your business next year 
and beyond? What do you need to do to achieve this? 
¥ If your business is seasonal, how will you plan for less income for some months? 
Examples of key activities may be: 
Business type Key activities 
Metal workshop This may require designing, producing quality product, time delivery of 
required volume products. 
Tailoring Designing, sizing, cutting the cloth to match the design, sewing. 
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Busine s type Key activities 
Metal workshop This may require designing, producing quality product, time delivery of 
required volume products. 
Tailoring Designing, sizing, cu ting the cloth to match the design, sewing. 
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The business canvas: table 7.6 
This section offers guidance on how you should fill out the business canvas: table 7.6. Your 
answers will help you identify your key activities. Fill your answers in here, or if you are using 
appendix A.??he business canvas print-out fill out table 7.6 now. 
The business canvas: table 7.6 
Questions Guidance Your answer 
What are you going to do every day? 
Does this change depending on the day 
(i.e. weekends)? 
Plan your daily 
activities 
  
What are you going to do every month? 
Does this change depending on the 
month (i.e. seasonal work)? 
Plan your monthly 
activities 
  
What are you going to do every year? 
What is your plan for growing your 
business next year and beyond? What do 
you need to do to achieve this? 
Plan you yearly 
activities 
  
If your business is seasonal, how will you 
plan for less income for some months? 
Think about planning 
for periods when you 
expect lower levels of 
custom (bad business 
seasons) 
  
 
Once you have the answers to these questions you can complete section 7.6 Identify key 
business activities of the business canvas before proceeding to section 7.7 Calculate start-up 
costs. 
7.7 Calculate start-up costs  
Use the table below to work out how much your total one-off start-up expenses will be for your 
business. You should complete the following two columns of the table. 
¥ Your high cost estimate (the maximum amount of start-up money you will need to start your 
business) 
¥ Your low cost estimate (the minimum amount of start-up money you will need to start your 
business) 
For each item, if you do not know the exact cost of the item, put the highest cost the item may be 
in Your high start-up cost estimate column and the lowest cost the item may be in the Your 
low start-up cost estimate column. Once you have considered all items and listed them in the 
columns, you can add each column up to a total high and total low start-up cost estimate.  
??
The busine s canvas: table 7.6 
Questions Guidance Your answer 
What are you going to do every day? 
Does this change depending on the day 
(i.e. w ekends)? 
Plan your daily 
activ ties 
  
What are you going to do every month? 
Does this change depending on the 
month (i.e. seasonal work)? 
Plan your monthly 
activ ties 
  
What are you going to do every year? 
What is your plan for growing your 
busine s next year and beyond? What do 
you n ed to do to achieve this? 
Plan you yearly 
activ ties 
  
If your busine s is seasonal, how will you 
plan for le s income for some months? 
Think about pla ning 
for periods when you 
expect lower levels of 
custom (bad busine s 
seasons) 
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This will give you the maximum amount of money you may need to start your business, and the 
minimum amount of money you will need to start your business. Try to be as accurate as 
possible, and if you do not know the exact amount, try to find out from a reliable source. 
If possible, aim to have money to pay for the Ôtotal high start-up cost 
estimateÕ before you start - this will reduce risk. 
The business canvas: table 7.7 
This section offers guidance on how you should fill out the business canvas: table 7.7. Your 
answers will help you calculate your start-up costs. Fill your answers in here, or if you are using 
appendix A. the business canvas print-out fill out table 7.7 now. 
The business canvas: table 7.7 
Cost Guidance Your high start-
up cost estimate 
Your low start-
up cost estimate 
Registration and legal 
fees 
Total cost of fees paid to register 
your business with the local council 
or government 
  
Renovation of business 
premises 
Total cost of repairs or renovation to 
get your business property ready 
  
Any initial materials Total cost of materials to produce 
the products you are making 
  
Tools and equipment Total cost of equipment, e.g. welding 
machine, phone charger 
  
Mini-grid connection 
fee 
See separate guidance ÒMini-grid 
costsÓ 
  
Stand-alone solar PV 
systemÕs equipment 
cost 
See separate guidance ÒStand-alone 
solar PV system costsÓ 
  
Other cost Add here any other costs   
TOTAL HIGH/LOW 
START-UP COST 
Add up all the above costs   
 
The totals in the last row of the table show how much money you need to start your business. 
You need to compare this with the amount that you can access from various sources, as covered 
in the next section (7.?). Try to be realistic on each of the costs. If you do not know how much 
something costs you, then go to suppliers to get a quote input this into your business canvas. 
Once you have answers to these questions you can complete section 7.7 Calculate start-up 
costs of the business canvas before proceeding to section 7.8 Calculate start-up funds 
available/required. 
  
The busine s canvas: table 7.7 
Cost Guidance Your high start-
up cost esti ate 
Your lo  start-
up cost esti ate 
Registration and legal 
fees 
Total cost of fees paid to register 
your business with the local council 
or government 
  
Renovation of business 
premises 
Total cost of repairs or renovation to 
get your business property ready 
  
Any initial materials Total cost of materials to produce 
the products you are making 
  
Tools and equipment Total cost of equipment, e.g. welding 
machine, phone charger 
  
Mini-grid connection 
fee 
See separate guidance ÒMini-grid 
costsÓ 
  
Stand-alone solar PV 
systemÕs equipment 
cost 
See separate guidance ÒStand-alone 
solar PV system costsÓ 
  
Other cost Add here any other costs   
TOTAL HIGH/LOW 
START-UP COST 
Add up all the above costs   
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7.8 Calculate start-up funds available/required 
You will need to have some start-up funds to purchase the items that are essential to the 
running of your business. The start-up funds can come from different sources within the broad 
areas of: 
¥ Personal money Ð this may be your own savings or gifted money friends and family  
¥ Grant money Ð this may be from an NGO working in your area, a local community 
committee or an existing business 
¥ Loan money Ð this may be from a bank, a business or a friend 
The business canvas: table 7.8 
This section offers guidance on how you should fill out the business canvas: table 7.8. Some 
ideas for sources of income to help start your business are outlined below. Your answers will 
help you calculate your start-up funds. Fill your answers in here, or if you are using appendix A. 
The business canvas print-out fill out table 7.8 now. 
The business canvas: table 7.8 
Source of 
available 
start-up 
funding 
Guidance Amount 
Grant money Grant money is a money you may receive from a relative, a family 
contribution or support from another organisation or government 
 
Savings Any money, equipment or materials of your own that you already 
have available to start your business 
 
Bank loan You can borrow money to start-up your business from a bank. You 
need to think about how much you need to borrow. The more 
money you borrow, the higher the loan repayment amount will be 
Ð so try to keep this amount as low as possible. Consider, how 
much interest will the bank charge you every year and what will 
the loan repayment period will be (how long does the bank require 
you to take to pay this back?), and how much deposit does the 
bank requires to approve your loan? Can you afford these 
repayments? Will you be able to pay back in the time required? 
 
TOTAL 
AVAILABLE 
START-UP 
FUNDS 
Add up all the above start-up funds  
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The business canvas: table 7.8 
Source of 
available 
start-up 
funding 
Guidance Amount 
Grant money Grant  i      i  fro  a relative, a family 
contributi      r isation or government 
 
Savings Any o ey, i l  f r o n that you already 
have av il l  t   
 
Bank loan You can rr   r siness fro  a bank. You 
need to t i  t     t  borrow. The more 
oney y  , t  i  t  l  r ay ent a ount will be 
Ð so try to kee  t is a o t as lo  as ossible. Consider, how 
uch interest ill the bank charge you every year and what will 
the loan repay ent period will be (how long does the bank require 
you to take to pay this back?), and how uch deposit does the 
bank requires to approve your loan? Can you afford these 
repayments? Will you be able to pay back in the time required? 
 
TOTAL 
AVAILABLE 
START-UP 
FUNDS 
Add up all the above start-up funds  
 
Renewable Electricity for Productive Uses 
	
 53
!"#$%&'()*(+,&-.#$%/"(.0"0(&1(,"'"2345"("5"#$,%#%$6(
Decide whether you are ready to start-up your business 
Compare the three TOTAL figures (high and low start-up cost estimates and available start-up 
funds) from the tables above and decide whether you have enough money to start your 
business. Follow the steps below to help you decide if you have enough funds available to start 
your business. Where you do not, these steps will help you decide what you must do to obtain 
enough funding to start your business: 
1. If your TOTAL START-UP INCOME is more than the TOTAL HIGH COST then you have DE-
RISKED the start of your business and your business will have the best start 
2. If your TOTAL START-UP INCOME is less than the TOTAL HIGH COST and more than the 
TOTAL LOW COST then it is possible you will have enough to start your business, but 
there may still be some risk involved 
3. If your TOTAL START-UP INCOME is less than the TOTAL LOW COST then you will need to 
either reduce your start-up costs or find additional sources of income for starting your 
business. See Chapter 9 (Partnerships) for more information on different organisations 
that might be able to help you finding the money to start your business 
The next section will help you think about monthly income and expenditure to look into more 
detail to see if your business is viable over time. Once you have the answers to these questions 
you can complete section 7.8 Calculate start-up funds available/required of the business 
canvas before proceeding to section 7.9 Calculate monthly costs. 
7.9 Calculate monthly costs 
This section looks at the money flow of your business on a month-by-month basis to determine 
whether it will be successful or not over time. In this section you will think about the monthly 
costs to your business (i.e. all of the payments you make to others each month) that you should 
add up to calculate the total monthly cost of running your business. When adding up these costs, 
you should not include start-up costs that you have already dealt with in the business canvas: 
table 7.? previously. Try to be as accurate as possible when estimating these costs, and if you do 
not know the exact costs, find out from a reliable source. 
Monthly income is not the same as monthly profit. To find the monthly 
profit from the business you will need to consider your business costs. 
The business canvas: table 7.??helps you calculate the monthly cost of running your business. 
Consider the different cost items listed and estimate the highest and lowest cost you might 
expect to pay for each item. These costs are for the business only and do not include personal 
costs (e.g. you may use your phone for calls to your family and calls for the business, but you 
should separate these costs and only include the costs for the business in the table). There are 
two columns so you can estimate the highest cost and the lowest cost. You should also think 
about how annual price increases will affect your costs and therefore the monthly costs might 
change your business model in future years. It is useful for your business to recalculate monthly 
costs at the start of every year to add any changes.  
¥ High monthly costs: how much could these payments be per month if they were expensive 
payments? 
¥ Low monthly costs: how much could these payments be per month if they were cheap 
payments? 
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The business canvas: table 7.9 
This section offers guidance on how you should fill out the business canvas: table 7.9. Your 
answers will help you calculate your high monthly payments and your low monthly payments. Fill 
your answers in here, or if you are using appendix A. ?he business canvas print-out fill out 
table 7.9 now. 
The business canvas: table 7.9 
Type of cost Guidance High 
monthly 
costs 
Low 
monthly 
costs 
Staff salaries Total the monthly salary for each member of staff   
Taxes and duties VAT, Import tax or business taxes you may have to 
pay for running your business 
  
Rent for business 
premises 
Payment to a landlord for your business property   
Transport costs Public transport or vehicle maintenance costs to run 
your business 
  
Delivery costs Costs for transporting your goods to the market   
Sub-contractors Total costs for paying sub-contractors that you 
employ for your business 
  
Phone costs  Total mobile top ups plus phone charging costs   
Advertising Posters, leaflets, internet advertising costs   
Water, and other 
utilities 
Total cost of utility bills such as water or internet    
Electricity See separate guidance   
Insurance fees Any insurance you might need to run your business   
Bookkeeping or 
accounting fees 
Costs paid to an accountant or bookkeeper to    
Maintenance and 
repair of appliances 
This is the money you choose to save every month so 
that you can easily repair or replace the equipment 
if broken 
  
Interest on loans Interest on loans to start your business   
Other costs Specify   
TOTAL HIGH/LOW 
MONTHLY COSTS 
Add up all of these to get a the total monthly 
cost 
  
  
The busine s canvas: table 7.9 
Type of cost Guidance igh 
onthly 
costs 
Low 
monthly 
costs 
Staff salaries Total the onthly salary for each e ber of staff   
Taxes and duties VAT, Import tax or business taxes you may have to 
pay for running your business 
  
Rent for business 
premises 
Payment to a landlord for your business property   
Transport costs Public transport or vehicle maintenance costs to run 
your business 
  
Delivery costs Costs for transporting your goods to the market   
Sub-contractors Total costs for paying sub-contractors that you 
employ for your business 
  
Phone costs  Total mobile top ups plus phone charging costs   
Advertising Posters, leaflets, internet advertising costs   
Water, and other 
utilities 
Total cost of utility bills such as water or internet    
Electricity See separate guidance   
Insurance fees Any insurance you might need to run your business   
Bookkeeping or 
accounting fees 
Costs paid to an accountant or bookkeeper to    
Maintenance and 
repair of appliances 
This is the money you choose to save every month so 
that you can easily repair or replace the equipment 
if broken 
  
Interest on loans Interest on loans to start your business   
Other costs Specify   
TOTAL HIGH/LOW 
MONT LY COSTS 
Add up all of these to get a the total monthly 
cost 
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Once you have estimated these monthly costs to your business you can complete section 7.9 
Calculate monthly costs of the business canvas before proceeding to section 7.10 Calculate 
monthly income. 
 
7.10 Calculating monthly income 
The next series of questions relate to your business income, or how much money you will bring 
in to your business through offering goods or services (i.e. all of the payments received by your 
business each month). You should estimate the highest income payments you would expect 
(when your business is doing really well), and the lowest income payments you would expect 
(when your business is not doing well and sales are at their slowest).  
You should consider the following important questions: 
¥ Will the answers to these questions change over time?  
¥ Do you have enough profit in the ÔgoodÕ sales months to cover the ÔslowÕ sales months? 
By understanding when changes to monthly income are likely to happen, you can plan to save 
enough money to keep the business running through difficult times. The three tables in this 
section relate to a STRONG, NROMAL and WEAK month with the following definitions: 
¥ A STRONG month: If your market is strong, your product/service is in high demand 
¥ A NORMAL month: If your market is normal, your product/service is in regular demand 
¥ A WEAK month: If your market is weak, your product/service is in low demand 
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The business canvas: table 7.10 
This section offers guidance on how you should fill out the business canvas: table 7.10. Your 
answers will help you calculate your monthly income for a STRONG, NORMAL and WEAK month. 
Fill your answers in here, or if you are using appendix A. the business canvas print-out fill out 
table 7.10 now. 
The business canvas: table 7.10 
Questions Guidance In a STRONG 
month 
In a NORMAL 
month 
In a WEAK 
month 
What will be 
the selling 
price of each 
item sold in a 
month? 
E.g. cost of 
charging one 
phone, cost of 
selling one 
chicken, cost 
cutting hair per 
head 
   
How many 
items do you 
expect to sell 
in a month? 
Estimate the 
number of items 
sold 
   
MONTHLY 
INCOME 
TOTAL 
Selling price of 
one item x the 
number of items 
sold in one 
month 
   
 
In a normal month you can expect a NORMAL INCOME. You may want to save money from a 
month with a STRONG INCOME to prepare for a month with a WEAK INCOME. 
Key points to remember: 
¥ No business can survive if it does not bring in an income 
¥ You need to think realistically about how much money you will be able to make in different 
months of the year. You can compare these numbers with the expected business costs (how 
much money you need to spend each month on the business) to see if your business is 
viable (i.e. over the course of the year check that you will generate enough income to pay for 
your business costs) 
¥ Are there times when your business is STRONG and your income will be greater than your 
business costs? (i.e. during periods of seasonal work?). Will you be able to save enough 
money during these times to cover your business costs during months when business is 
WEAK? 
Once you have estimated this monthly income you can complete section 7.10 Calculate 
monthly income of the business canvas before proceeding to section 7.11 Calculate monthly 
profit. 
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The business canvas: table 7.10 
Questions Guidance In a STRONG 
month 
In a NORMAL 
month 
In a WEAK 
month 
What will be 
the selling 
price of each 
item sold in a 
month? 
E.g. cost of 
charging one 
phone, cost of 
selling one 
chicken, cost 
cu ting hair per 
head 
   
How many 
items do you 
expec  to sell 
in a month? 
Estimate the 
number of items 
sold 
  
MONTHLY 
INCOME 
TOTAL 
Selling price of 
one item x the 
number of items 
sold in one 
month 
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7.11 Calculate monthly profit 
Monthly profit is calculated by subtracting monthly payments from monthly income.  The 
table below offers guidance on how you should calculate your monthly profit for the different 
monthly scenarios. 
The business canvas: table 7.11 
This section offers guidance on how you should fill out the business canvas: table 7.11. Your 
answers will help you calculate your monthly income for a WEAK month. Fill your answers in 
here, or if you are using appendix A. ?he business canvas print-out fill out table 7.11 now. 
The business canvas: table 7.11 
Monthly scenario Guidance Monthly profit 
Monthly income: Strong 
Monthly costs: Low 
STRONG MONTHLY INCOME TOTAL Ð 
TOTAL LOW MONTHLY COSTS   
 
Monthly income: Strong 
Monthly costs: High 
STRONG MONTHLY INCOME TOTAL Ð 
TOTAL MAXIMUM MONTHLY COSTS 
 
Monthly income: Stable 
Monthly costs: Low 
STABLE MONTHLY INCOME TOTAL Ð 
TOTAL LOW MONTHLY COSTS 
 
Monthly income: Stable 
Monthly costs: High 
STABLE MONTHLY INCOME TOTAL  Ð 
TOTAL MAXIMUM MONTHLY COSTS 
 
Monthly income: Weak 
Monthly costs: Low 
WEAK MONTHLY INCOME TOTAL  Ð 
TOTAL LOW MONTHLY COSTS 
 
Monthly income: Weak 
Monthly costs: High 
WEAK MONTHLY INCOME TOTAL  Ð 
TOTAL MAXIMUM MONTHLY COSTS 
 
 
Compare the different scenarios of business profit in a typical month and answer the following 
questions: 
¥ Are any of the monthly profits negative? In this case, you would lose money for that 
month. Can you save money from other ÔgoodÕ positive months to cover this 
negative monthly profit?  
¥ Which of the scenarios are most likely? How many months of the year do you expect 
each scenario to occur? 
?
The business canvas: table 7.11 
Monthly scenario i ce onthly profit 
Monthly income: Strong 
Monthly costs: Low 
ST   I  L Ð 
T       
 
Monthly income: Strong 
Monthly costs: High 
ST   L Ð 
T    
 
Monthly income: Stable 
Monthly costs: Low 
ST   I   Ð 
T     
 
Monthly income: Stable 
Monthly costs: High 
STABLE T LY I C E T TAL  Ð 
TOTAL AXI U  ONTHLY COSTS 
 
Monthly income: Weak 
Monthly costs: Low 
WEAK MONTHLY INCOME TOTAL  Ð 
TOTAL LOW MONTHLY COSTS 
 
Monthly income: Weak 
Monthly costs: High 
WEAK MONTHLY INCOME TOTAL  Ð 
TOTAL MAXIMUM MONTHLY COSTS 
 
 
This is done by adding up the most likely monthly income and payment scenarios for all 12 
months of the year. Think about each month and think about which monthly scenario fits that 
month.  
Seasonal work can be included in this way. For example, irrigation farming may be a seasonal 
business with: 
¥ 8 months of STRONG MONTHLY INCOME and HIGH MONTHLY PAYMENTS (During the 
intense farming period where there is produce to sell) 
¥ 1 month of STRONG MONTHLY INCOME and LOW MONTHLY PAYMENTS (after farming is 
finished, but there is still produce to sell) 
¥ 3 months of LOW MONTHLY INCOME and LOW MONTHLY PAYMENTS (less produce to sell, 
no farming) 
Is your business likely to make a profit over one full year?  
If your business is likely to make a 
profit by the end of the year, the 
business is viable and this profit can 
be spread over the year to keep the 
business going. Once you have 
estimated your likely business profit 
for the coming year, you can 
complete section 7.11 Calculate 
monthly profit of the business 
canvas before proceeding to section 
7.12 Calculate the electricity 
requirements of your business. 
7.12 Calculate the electricity requirements of your business 
You need to think about electricity use in your new business, which will make a productive use of 
this new form of energy.  Each electrical appliance you use for your business will require 
electricity to run. In terms of location, it is important that you consider the following questions: 
¥ Will the appliances you use plug into the electricity socket outlet at its point of use (for 
example a TV)? 
¥ Will the appliance be charged up at the electricity socket outlet and then used somewhere 
away from the electricity output (for example a mobile phone)? 
All electrical devices will need energy to work; therefore, energy use is a 
cost to your business. 
In this section you will calculate the total daily electrical energy that your business requires and 
this can be used to calculate how much you will spend on electrical energy in one month. To 
calculate the amount of money you will need to pay for electrical energy, you need to think of 
each electrical device your business needs and how long the device is connected to the electrical 
energy supply. 
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This is done by adding up the most likely monthly income and payment scenarios for all 12 
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Power rating refers to how much electricity the equipment needs to 
operate; different devices will use different amounts of power (i.e. have 
different power ratings). 
Different electrical appliances have different power ratings. Look at the equipment specification 
in Power consumption of electrical devices, which gives the estimated power rating of some 
common devices. You should consider the amount of electricity (total power rating) required by 
each of the electrical devices used in your business. You should follow the steps below when 
estimating the amount of electricity your business needs: 
¥ Check the equipment to see if the power rating is labelled on the equipment (look for the 
letter W - this stands for Watts, a measure of electrical power). Record this value. This is the 
power rating of the device 
¥ If there is no power rating on the device, check the table in Appendix ? to see if the device is 
listed there and use this value 
¥ If it is a set of equipment is typically used together, and run at the same time, then add all of 
the power ratings together (e.g. 3 sets of barberÕs hair cutters usually running at the same 
time then multiply the power rating for your cutters by three to get the total power rating for 
these devices). 
¥ Estimate how many hours the appliance run for on an average day? (This is the length of 
time that the equipment will operate, or be charging, using electricity every day) 
¥ Identify how many of each appliance you need? (The higher the number of appliances Ð the 
more electricity you will need and the larger the investment cost) 
¥ How many days will the business be open in a typical month? 
You can use the table below to fill in your answers to these questions. Multiply all of these 
figures together then divide the answer by 1000 to get the total daily energy in kilowatt-hours 
(kWh), which is a commonly used measure of energy. The first line is an example of a mobile 
phone charging station expected to serve 5 mobile phone chargers, where each of the mobile 
chargers requires 5W of power, and they are supplied with electricity for 8 hours every day. The 
business is open for 28 days of the month. In this example, the MONTHLY energy 
requirement is 5 chargers x 5W x 8 hours X 28days /1000 = 5.6 kWh. 
Do this calculation for all of the different appliances you need for your business to get a total 
daily energy required to run your business.  
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The business canvas: table 7.12 
This section offers guidance on how you should fill out the business canvas: table 7.12. Your 
answers will help you calculate the energy required to run your business. Fill your answers in 
here, or if you are using appendix A. ?he business canvas print-out fill out table 7.12 now. 
The business canvas: table 7.12 
Appliance Number 
of 
appliances 
Electrical 
power 
(W) 
Hours of use 
per day 
connected to 
the electricity 
output 
(hours) 
Number of 
days a 
MONTH 
business 
open 
MONTHLY 
electrical 
energy 
(Wh) 
 
MONTHLY 
electrical 
energy 
(kWh) 
 
 (A) (B) (C) (D) E = (A x B x C 
x D)  
????E / 1000 
Example: 
Mobile 
phone 
5 5 8 28 5600  5.6  
       
       
       
(F) TOTAL MONTHLY ELECTRICAL ENERGY 
REQUIREMENT (kWh) is the sum of Daily Electrical 
Energy for each appliance 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
?
The busine s canvas: table 7.12 
Appliance Number 
of 
appliances 
Electrical 
power 
(W) 
Hours of use 
per day 
connected to 
the electricity 
output 
(hours) 
Number of 
days a 
MONTH 
busine s 
open 
MONTHLY 
electrical 
energy 
(Wh) 
 
MONTHLY 
electrical 
energy 
(kWh) 
 
 (A) (B) (C) (D) E = (A x B x C 
x D)  
? ?E / 1 0 
Example: 
Mobile 
phone 
5 5 8 28 56 0  5.6  
       
       
       
(F) TOTAL MONTHLY ELECTRICAL ENERGY 
REQUIREMENT (kWh) is the sum of Daily Electrical 
Energy for each appliance 
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The total electrical energy requirement tells you how much electrical energy you need every day 
to run your business. You will need to use this figure to design a stand-alone solar PV system if 
you are planning on using one. If you are not using a stand-alone solar PV system, but instead 
connecting to a mini-grid, then this table will help you estimate how much you can expect to pay 
for electricity from the electricity supplier. More information on both of these options is provided 
in the next section. 
Key points to remember: 
¥ Once you have the TOTAL MONTHLY ELECTRICAL ENERGY REQUIREMENT you will need to 
think about where the electricity can come from. Do you need to install a new renewable 
energy system, such as a stand-alone solar PV system? Do you intend to use a renewable 
energy system nearby, e.g. connect to a mini-grid, or use a charging station?  
¥ You can use the TOTAL MONTHLY ELECTRICAL ENERGY REQUIREMENT to calculate how 
much you will have to pay for your electricity. Contact the owner of the system and ask them 
how much 1 kWh of energy costs. If you multiply this by the TOTAL ELECTRICAL MONTHLY 
ENERGY REQUIREMENT you can estimate the monthly cost of energy to your business. This 
will need to be included in the business canvas: table 7.9 
¥ If you are installing your own system you can use the TOTAL MONTHLY ELECTRICAL ENERGY 
REQUIREMENT to decide on the size of the system you will need to install. This will be part of 
your TOTAL HIGH START-UP COST and TOTAL LOW START-UP COST to start your business. 
This will need to be included in the business canvas: table 7.7 
Paying for electricity 
Your business will need electricity to operate, and you 
need to know the cost of this electricity to help work 
out your business income and costs. This section is 
designed to help you calculate the costs of renewable 
electricity, from two of the most common sources:  
¥ Stand-alone solar PV system 
¥ Mini-grid 
You can decide (as an individual or as a community) 
which system you would like to install for local 
businesses and how big the system should be to meet 
your needs. At this stage, to help you decide on the 
best system for you, and the required size and cost of 
the system, it will be useful to contact professionals, 
such as: 
¥ Local renewable energy companies who can install 
systems 
¥ Local NGOs and charities working in your area 
You may want to ask them for help with a feasibility 
study for the system and for information on how to 
pay for system installation.  
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Stand-alone solar PV system set up costs 
If you are planning to run a stand-alone solar PV system to supply your business with electricity, 
you need to work out what size (i.e. power rating) the system should be, based on the electrical 
energy requirements you have just calculated in the business canvas: table 7.12. You will also 
need to know how much sun (i.e. solar resource) is typically available Ð remember we convert the 
sunÕs energy into electrical energy, so it makes sense that we need to know this to design the 
system. If you need support, try to contact local renewable energy companies and NGOÕs or 
charities working in your area. You may also find the following resources useful: 
 
¥ There is a cost of stand-alone solar PV system components and prices as well as some 
example total system costs in appendix D and appendix E 
¥  You can see a more detailed system design guide in the Community Energy Malawi toolkit 
available from the Community Energy Malawi website (http://communityenergymw.org) 
¥ You can also get a quote from an installer. They will need to know your energy use, which 
you have just worked out in the business canvas: table 7.12, and they will be able to tell 
you how much it will cost to install 
The cost of the system to your business needs to be included in your 
business start-up costs and/or monthly costs. 
Stand-alone solar PV system - maintenance costs 
Just like a car or a motorbike, stand-alone solar PV systems need maintenance to be sustainable 
and function for several years, and this maintenance will have an associated cost. It is important 
to find out who is responsible for maintenance costs (is it the renewable energy company 
supplying your electricity, the owner of the system or you?). If you are responsible for 
maintenance costs, you should budget to save money so that you can pay for replacement 
components when they break, and also to pay for a technician to visit the system if something 
goes wrong. If you do not have any money to fix the system when it breaks, you will lose your 
source of electricity (possibly for a long period) and your business will not be able to operate, 
meaning you are not earning any money.  
 
¥ As a general rule, you should try to save 20% of the total capital costs of the system per year 
to pay for preventative maintenance 
¥ Dividing this total by 12 (i.e. 12 months in a year), will provide the monthly maintenance cost 
associated with your system 
Some examples of maintenance cost calculations for stand-alone solar PV systems used by 
different businesses are outlined below. Please note that these costs are indicative. You should 
work with a professional in system design to determine the size of system you require and the 
capital cost of the system. 
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Type of business Cost of 
installing a 
stand-alone 
solar PV system 
Indicative annual 
cost of 
maintenance 
(USD) (i.e. 20% of 
capital cost) 
Indicative 
monthly 
maintenance cost 
(USD) 
Phone charging station $366 $366 x 0.2 = $73 $73 / 12 = $6.08 
Barbershop $439 $439 x 0.2 = $88 $88 / 12 = $7.33 
Refrigeration $1818 $1818 x 0.2 = $364 $364 / 12 = $30.33 
 
Mini-grid costs 
The cost of mini-grid electricity will vary depending on the business model that your mini-grid 
operator is using, and the associated tariff they are implementing. The amount you pay may 
change depending on whether you are a household or business. The information in this section 
outlines some examples of the types of costs you will need to consider, but should not be used 
for accurate business planning.  
 
You will need to contact the mini-grid operator with your expected 
business electrical energy use in the business canvas: table 7.12 to 
discuss the best payment option for you.  
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Type of business Cost of 
installing a 
stand-alone 
solar PV system 
Indicative a nual 
cost of 
maintenance 
(USD) (i.e. 20% of 
capital cost) 
Indicative 
monthly 
maintenance cost 
(USD) 
Phone charging station $3 6 $3 6 x 0.2 = $73 $73 / 12 = $6.08 
Barbershop $439 $439 x 0.2 = $ 8 $ 8 / 12 = $7. 3 
Refrigeration $1818 $1818 x 0.2 = $364 $364 / 12 = $30. 3 
 
Type of busine s Cost of 
insta ing a 
stand-alone 
solar PV syste  
Indicative annual 
cost of 
aintenance 
(USD) (i.e. 20% of 
capital cost) 
Indicative 
onthly 
aintenance cost 
(USD) 
Phone charging station $3 6 $3 6 x 0.2 = $73 $73 / 12 = $6.08 
Barbershop $439 $439 x 0.2 = $ 8 $ 8 / 12 = $7. 3 
Refrigeration $1818 $1818 x 0.2 = $364 $364 / 12 = $30. 3 
 
!"#$%&'()*(+,&-.#$%/"(.0"0(&1(,"'"2345"("5"#$,%#%$6(
Before looking at the monthly electricity costs from a mini-grid, there will usually be a connection 
fee, which will pay for the wires and other equipment to connect to your house or business. You 
will need to pay this up-front to gain access (connection) to the mini-grid. This is shown as 
Ôindicative up-front mini-grid connection feeÕ in the following examples. Some examples of 
connection fees from recently established mini-grids in Malawi are offered as a rough guide, but 
these costs will vary significantly depending on the location, the type of grid, and the numbers 
and types of customers. 
 
Once you have paid your connection fee, you will then need to pay a monthly fee. There are 
different tariffs and methods of payment depending on the amount of energy you require. A 
basic payment method involves paying per unit of electricity (i.e. for every kWh you use), either 
pre-paid or post-paid. This is shown as indicative cost of mini-grid electricity. More 
information on common mini-grid payment methods is given in section 3.2. 
 
You can use the cost of mini-grid electricity and the monthly electrical energy requirements 
to estimate how much the electricity delivered by a mini-grid will cost you each day and each 
month. 
The monthly cost of mini-grid electricity is calculated by multiplying the total MONTHLY 
electrical energy you require (i.e. F from the business canvas: table 7.12) by the appropriate 
tariff. 
The following table uses the total daily electrical energy required from the mobile phone 
charging example shown previously in The business canvas: table 7.12 to demonstrate how 
this business owner would then calculate the cost of the monthly electricity bill from the mini-
grid supplier. It shows that to run a phone charging shop (which typically charges phones from 5 
outlets for 8 hours every day, 28 days per month) the cost of electricity supplied from the mini-
grid supplying the shop with electricity, would be $0.94 per month.  
Type of user Indicative up-front 
mini-grid connection 
fee (USD) 
Indicative cost of 
mini-grid electricity 
$/kWh (G) 
Monthly electrical 
energy cost (USD) 
H = F x G (from table 
????) 
Household 8 0.090  
Business (e.g. mobile 
phone charging shop) 
10.58 0.167 5.6 x 0.167 = 0.94 
Key points to remember: 
¥ As mentioned, the figures above are indicative estimates, and actual fees will 
depend on the mini-grid operators pricing method. If you are using electricity 
supplied by a mini-grid, you should always get accurate costs for your mini-grid 
connection and tariff from the local the mini-grid operator, and use these to 
calculate the monthly electrical energy costs to your business. 
¥ Use the Monthly energy costs in the Monthly Expenditure table, and use the 
connection costs in the Start Up Costs table to inform your business planning.  
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Chapter 8. Productive use examples and business case 
studies 
There are a huge number of options for income generation, depending on where you live and on 
your local environment. A successful business will provide a service or product, which the local 
community is willing to pay for. The following pages will give you some examples of businesses 
that can use renewable electricity. 
8.1 Agricultural productive uses  
Irrigation for farming 
Irrigation is the controlled application of water through man-made systems for agricultural 
purposes. Crop irrigation is vital throughout the world in order to provide the world's ever-
growing population with enough food. Solar powered irrigation allows farmers to grow crops 
when it is not the rainy season, meaning they can extend the growing season and bring in a 
greater income. The viability of irrigation systems depends on the availability of a water source; 
you may be able to draw water from a nearby river or lake, or you may have to dig a borehole to 
access the water table.  
 
Maize milling 
Maize mills can be run from different renewable electricity sources: 
¥ Mini-grids 
¥ Stand-alone solar PV systems 
¥ Solar-powered maize mill (as a single unit) 
Income is generated by charging customers for the service of milling their maize. The customer 
may be charged for each kilogram of maize they mill or for how long the mill is used.  
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Agro-processing 
If you are a farmer, you might currently dry your produce in the sun after harvesting and before 
taking it to market. This is a time-tested way of drying, but having electricity could enable you to 
do this process much more quickly and efficiently. Solar drying machines are available with 
offering various benefits: 
¥ Drying grains and fruit faster and more uniformly 
¥ Protecting produce better from damage by birds, rodents, wind, rain and dust 
¥ Producing a better quality product than open-air methods 
8.2 Local service productive uses  
Barbershop 
All over the world, people pay to get their hair cut. In Sub-Saharan Africa, they often travel a long 
distance to find a barbershop with electricity and clippers. However, the electricity for the 
clippers can be provided by a small solar PV panel with a charge-controller, battery and inverter 
(i.e. a small stand-alone solar PV system) which can be set up in even the most remote of 
locations. Barbershops are often successful businesses in rural Africa as there are many 
customers, and repeat service is guaranteed as their hair grows! The image below shows a solar 
powered barbershop in Malawi. 
 
Case study: barbershop and phone charging in Nkhotakota, Malawi 
Henry Makandi, an entrepreneur, is the only barbershop operator at Chibothera village in 
Nkhotakota. In 2013, Henry saw a need in his community for a phone charging service and 
barbershop because of the huge distance to the next barbershop and phone charging station. 
People travelled more than 20km just to get their hair cut. In 2014, Henry purchased a solar 
panel, a charge controller, a battery, an inverter and connecting wires. He also had to buy a pair 
of hair clippers and an extension lead to plug in phone chargers. The total capital outlay was 
around US$150, which he had saved up over some months.  
The image shows the solar panel purchased by Henry for phone charging and barbershop 
services. 
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Henry now makes about $5 per day cutting hair and charging phones for his community. He 
therefore expects to make $80 per month from hair-cutting. Henry has to pay $4 per month on 
rent, and employs somebody to work as a barber. He has already earned enough to pay back the 
original cost of the components and is making a profit, which supports his family. He is intending 
to build a proper structure and expand his system to include a refrigerator to sell cold drinks, 
and install a TV so people can watch football games. 
 
Henry is shown in the image above charging his phone as well as using the electricity for his 
business. Henry explained more about his business model: 
ÒThe electricity grid will not come to my village for many years. With solar I can provide a service 
to members of my community and make a living for me and my workersÓ 
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Tailoring 
You can use renewable electricity to power sewing 
machines to make clothes to sell. For this business 
the capital outlay is the sewing machines, and other 
tools such as scissors. The running costs will include 
the purchase of cloth and thread to make the clothes. 
The renewable energy supply could power the 
sewing machines and also the lighting to enable you 
to work at night.  
Case study: tailoring business in 
Ntchisi  
Mr Kandeleya is a farmer, keeping cattle and goats. 
As well as farming, Mr Kandeleya runs a tailoring 
business and barbershop outside his home. From all 
the businesses Mr Kandeleya runs, tailoring is the 
only one that is growing. Thanks to customer 
feedback, Mr Kandeleya saw the need to buy a solar 
panel, charge-controller, batteries and an inverter so 
that he should be able to work at night.  
 
 
 
 
 
 
 
 
 
 
 
 
 
In 2014, he exchanged cattle for a solar panel as shown in the image above. Mr Kandeleya makes 
about $130 per month from his tailoring business and makes about $10 per month from his 
barber business. With the money he gets from his businesses, he is able to pay school fees for 
his children and support the rest of his family. 
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Mr Kandeleya explained more about the changes to his business using electricity: 
ÒI do not regret having exchanged cattle for a solar panel since I am now able to do my tailoring 
work during the late hours of the day and I now make more money than beforeÓ 
8.3 Communications productive uses 
Mobile phone charging can be a straightforward way to generate additional income for you and 
your family. Sometimes people have to walk very far to pay to charge their mobile phones. By 
having a local phone charging station powered by renewable electricity, it means people do not 
have to walk as far and will pay you instead of a business in another village or town.  You will 
need to think carefully about whether this can work as a business for you though; if everyone in 
your community has gained household access to electricity at the same time, your neighbours 
will not need to pay to charge their mobile phones and you will not easily find customers for 
your business. Ensure the need for your business exists.   
Computers and information technology services 
Computers and associated equipment such as scanners, printers, webcams, projectors, etc. are 
widely available in most large cities. These appliances can be powered by renewable electricity 
and people in the local community will often pay to use the service in your village. It is important 
to select the equipment carefully in terms of energy efficiency and fitness for environment.  
¥ Energy efficiency is how well the product converts energy into electricity. A system or 
appliance with low efficiency wastes energy, but you must still pay for this wasted energy. A 
high efficiency appliance or system wastes very little energy, which means you pay for what 
you use only. There are a wide range of products with different standards and levels of 
efficiency. The cheapest option to buy may not be the best option for you in the long-term, 
as the equipment may end up costing you more to supply with electricity if it has low 
efficiency (i.e. it is inefficient).  
¥ Fitness for environment is how well the equipment will last in your area. For example, 
devices may work well in a cold climate but may not work well in a hot climate. 
!"#$%&'()*(+,&-.#$%/"(.0"0(&1(,"'"2345"("5"#$,%#%$6(
If you have, or can obtain, a computer, and are able to get access to the internet, you may be 
able to establish a business selling email and internet services. Similarly, if you are able to buy a 
printer with your computer, you may be able to charge people for printing services.  
 
Case study: business opportunities with stand-alone solar PV 
systems in Somaliland 
In Somaliland, solar mobile phone charging stations have been established in a number of 
different locations. LED lamps with an integrated lithium battery were rented out and could be 
recharged at the charging station. These lamps provided lighting in private households, as well 
as illuminating salt fields in coastal communities (where people usually work after sundown). 
Solar cooling and freezing kits were also used to store fish. In 2013, shop and kiosk owners 
bought refrigeration kits to improve their businesses. 
The refrigeration kits were introduced to fishermen to produce ice to cool their fish and 
subsequently transport them in cooling boxes to the cities. Fishermen achieved higher margins 
because they were now able to sell fresh fish in the cities. 
Local entertainment 
Renewable electricity can be used to run entertainment systems. Some examples are provided:  
¥ televisions to create a cinema 
¥ A radio that people in your community can listen to 
¥ A music player for events 
¥ Computer and internet access 
Although these appliances can be used for entertainment, they are also a way of sharing 
information and news. Keeping track of information and news in your local area will improve the 
community. The images below show a mini-system in Malawi powered by renewable electricity. 
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Case study: mini-cinema in Malawi 
In the village of Bondo in southern Malawi, Barius Kolango has set up a mini-cinema using 
electricity from a stand-alone solar PV system to boost income for his family. He built a hut with 
no windows next to his house, where he has placed wooden benches for people to sit. He 
managed to purchase a large television and a DVD player alongside the stand-alone solar PV 
system, and now charges a small fee for members of his community to come and watch films; all 
powered by renewable electricity. 
8.4 Manufacturing productive uses 
Wood workshop or metal workshop 
The image shows a metal workshop in Malawi and a metal workshop in Kenya. Depending on 
the size of the renewable energy installation you may be able to use the electricity to run 
electrical tools. Wood workshops and metal workshops are businesses that use electrical tools 
to: 
¥ Improve working conditions 
¥ Improve the quality of the manufactured product 
¥ Manufacture products much more quickly and more easily 
The workshop can be used to manufacture gates, furniture, or tools to sell on the market.   
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Chapter 9. Partnerships 
9.1 Overview of partnerships 
Community groups working together are more powerful than the 
individual  
Having read the other sections so far, you might be thinking that this is too much to do on your 
own. As renewable electricity is a service that can benefit the whole community, it is important to 
discuss your options altogether as a community and work towards the best option for all. In your 
community, you may want to elect a business development group or an energy project group to 
lead the energy development. 
The good news is that there are a variety of organisations and institutions that can help you, 
either through providing information or advice, lending money, or supplying other resources 
that you might need. This section explains what support is available and how you can access it to 
help with your ideas for making use of the renewable electricity in your village or town. 
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More information on loans: 
Advantages 
Loans can be convenient and accessible: for example banks are accessible since they are used 
regularly for depositing and withdrawing savings. If you are a reliable customer at a bank (and/or 
you have had a bank account with the bank for a long time) the bank may be able to offer you a 
loan that is suitable for you. 
There are multiple loan options: for example, financial institutions use various schemes to 
attract entrepreneurs who are setting up or running a business. Before agreeing to a loan, read 
all of the TERMS AND CONDITIONS. Ensure you understand the bankÕs requirements of you. For 
example: 
¥ Remember that financial institutions earn money by charging you interest on loans  
¥ When do you need to pay some money to the bank for the loan? Is this a weekly/monthly or 
yearly payment?  
¥ How much do you need to pay the bank for the loan and over how long (when do they need 
the whole loan repaid by)? At the end, what will be the total amount you have paid to the 
bank?  
¥ Only take the loan if you are confident you can pay the right amount, and you can pay on 
time  
Lower rates of interest: shop around to find a reputable financial institution, offering the 
lowest interest rate you can find, or an interest rate you can afford. Ask many different financial 
institutions for the loan they can offer as there may be a lower rate of interest somewhere else. 
Some financial institutions offer tax benefits: small businesses taking loans enjoy some relief 
from tax (i.e. you pay less tax), since the part of your profits used to repay the loan is exempted 
from tax (i.e. you pay no tax on this loan repayment amount). 
Disadvantages 
Lengthy application process: financial institutions usually verify all the credentials and details 
you give them about the business before sanctioning a loan. Be prepared to answer a lot of 
questions and answer the questions truthfully. 
Details, details, details: details required by financial institutions may seem like a lot of 
information, but you will need to provide these to have your loan application considered. It is 
better to prepare and have too much detail than waste a visit. Bring as much information and 
paperwork as you can to the financial institution. The paperwork you may need includes: 
¥ receipts  
¥ business finances  
¥ business plans and information on when the business started 
Preference given to existing, running businesses: in Malawi, some financial institutions prefer 
running businesses because they can gauge its profitability and credit history before approving 
the loan. 
Long list of prerequisites to qualify for the loan: some financial institutions have long list of 
conditions that a business should fulfill before they approve the loan.  
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Risks of losing collateral (items you own): loans are generally approved against some 
collateral (i.e. proof that the person seeking the loan has property that could be used to repay 
the loan if the person stops their repayments for any reason). This is often the entrepreneurÕs 
house and property. Collateral is required by the bank to reduce their risk against your non-
repayment of the loan. Therefore, your property stands the risk of being lost to the financial 
institution should the business fail to take off. 
Entire amount not granted: some financial institutions may not grant the whole amount 
requested for a loan. For example, bank loans may grant 70% or 80% of the requested sum. This 
makes it difficult for the entrepreneur to begin since he/she has to find the remaining balance 
from elsewhere (e.g. other agencies) before the business can start. 
Micro finance case study: Faulu, Kenya 
Faulu was established in 1991 as a subsidiary of Food for the Hungry International (FHI), an 
international NGO. The main product it offers is a traditional business loan to small and medium 
enterprises; however, it has also recently started offering loans specifically on energy products 
for business, including Liquid Petroleum Gas (LPG), Biogas and Solar.  
Micro finance loans are offered for stand-alone solar PV systems at a flat interest rate of 20%, 
with a repayment period of up to 1 year. The average loan for stand-alone solar PV systems is 
US$140-380, with a maximum of $1,430 being granted.  
Faulu work with a stand-alone solar system PV provider, which collaborates on market 
development for energy services and finding customers. Group meetings are held to discuss the 
products available and the loan terms. Once signed up, clients obtain a cheque for the energy 
system from the MFI with which they can then pay the energy provider to install the system. The 
energy provider also trains the client on use and maintenance of the equipment for solar lights, 
and also gives a 1-year warranty for the system components and accessories and a buy back 
facility. Customers can provide feedback on issues or problems to the energy provider through a 
loan officer. 
9.2 Process for creating partnerships 
Partnerships come in many forms that they are critical to the success and sustainability of your 
business. A partnership consists of a number of people or organisations working together to 
make a success of your business. Depending on the nature of the partnership, those involved 
will have different roles. Before you start your business you should consider the following 
important questions:  
¥ Who will you be working with and who is responsible for the business?  
¥ Who needs to be informed about the business and updated or involved in progress?  
 
There are broadly two types of partnerships discussed here. 
¥ Stakeholder partnerships: these partners have an interest in the business beyond 
information. For example, a stakeholder partner may be an investor or loan provider, or a 
stakeholder partner may be another business owner who will join with you to give benefits 
for both businesses. 
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¥ Wider partnerships: these partners are not as involved with your business as stakeholder 
partnerships but can join with your business on occasion to benefit you and them. For 
example, maybe government officials can be wider partners if they can provide resources or 
other help for your business.  
 
Stakeholder partnerships 
If you are borrowing money, you will need to enter into a stakeholder partnership with a bank or 
microfinance organisation. Be sure you understand the terms and conditions before you apply, 
and ideally have everything written down in a contract and ensure both parties have signed it. 
Another example may be that you need to get some advice on a system design or installation 
and contact an NGO. Be clear in what your system requirements are, and specifically what help 
or support you need. The NGO will then be able to help you much more effectively if they clearly 
know what your requirements are.  
 
Wider partnerships 
It is important to inform any relevant local government departments about your business, for 
example management, education, health, environment officers or district development 
committees or similar. Local government may have resources to support you or may inform you 
of laws or regulations that are relevant to your business. Similarly, at the community level you 
should inform the local chief, traditional village authorities, village development committee and 
any other relevant community organisations. Set out what you hope to achieve in your business 
and also what the main roles will be in the wider partnership.  
9.3 Maintaining and monitoring partnerships 
It is important to keep any partners regularly updated with the progress of your business. 
Communication and exchanging information is a vital aspect of a successful partnership. You 
should also get feedback from other community members on the progress of your business, by 
asking the following questions: 
¥ What impacts is your business having the community and you?  Who is affected?  
¥ Are there positive or negative aspects to the business?  
You should also think about what to do in case something happens to affect relations with your 
partners that could cause the partnership to fall apart, or cause negative relations to arise.  You 
should consider the following questions: 
¥ What can you do to stop the negative effects?  
¥ What can you do to ensure you maintain good relations with your partners? 
¥ What can you do to re-build a partnership once it has been damaged, or even fallen apart? 
By reviewing your business and its value to the community, you will be able to improve the 
business over time, resulting in an: 
¥ Increase in sales and income 
¥ Increase in profits 
¥ More resilience to changes (i.e. if you have prepared for a negative change you will be able to 
work through hard times) 
¥ Happy and fruitful relationships with your suppliers, customers and the authorities 
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Chapter 10. Renewable electricity and you 
 
This toolkit has been developed to provide you with credible information on: 
¥ Renewable electricity in your area (with an emphasis on Sub-Saharan Africa) 
¥ How renewable energy sources can be converted into useful electricity for you and your 
neighbours 
¥ The types of systems that are useful for improving rural electricity access (e.g. stand-alone 
solar PV systems, mini-grids) 
¥ How your community can use renewable electricity to improve the local facilities 
¥ How you can expand or start a business using renewable electricity 
 This information will give you a good understanding of renewable energy sources and electricity. 
This toolkit gives cases studies and examples of how other communities in Sub-Saharan Africa 
have used electricity to improve their lives across many areas, such as local education and health 
care. You can use these examples to think about what renewable electricity can offer your 
community. 
Renewable energy is an important source of electricity with many benefits for the environment 
and the community when compared to other sources of energy. A renewable electricity system 
installation to enable community and business development in your local area should not harm 
the environment or the people of the area.  
What community development opportunities with electricity do you see in 
your area?  
This toolkit can support you in the following scenarios: 
¥ Renewable electricity has already been developed in your area and you are ready to improve 
the community through electricity access and/or start a business locally 
¥ Renewable electricity has not yet been developed in your area 
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If renewable electricity has not yet been developed in your area, as a community or as an 
individual, you can pursue access to energy from renewable energy sources through 
communication and participation with organisations and the authorities in your local area. 
Maybe consider forming a local energy development committee to communicate on behalf of 
the community with organisations and the local government. The energy development 
committee can ask questions about energy access for your area.  
What business development opportunities with electricity do you see in 
your local area? 
 
The toolkit outlines the link between local energy development and local business development. 
Many businesses use electricity to provide better products and services. The toolkit is a useful 
document for local people to start a business. The toolkit provides a business canvas and 
printout to enable you to: 
¥ Identify a local business development opportunity 
¥ Think about how you can start and run the business 
¥ Think about communication and partnerships in the local area 
¥ Calculate the business electricity use and how the electricity use can be met by renewable 
energy sources 
The toolkit gives examples of businesses developed in Sub-Saharan Africa, which use electricity 
for renewable energy sources and details on funding sources. Using this toolkit and the 
business canvas, you will be able to evaluate your business development opportunities locally by 
asking the question. 
As a community, you can improve the lifetime and performance of your 
energy installation by following the simple guidance and tips presented 
in this toolkit.  
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Appendix A. The business canvas print-out  
The business canvas: table 7.1 
Questions Your answer 
What is the name of your (new) business?   
What is the main product that you will be selling?  
What is the main service you will be selling?  
What will be the essential start-up materials or 
equipment you need to buy for your business? 
 
What will be the optional start-up materials or 
equipment you need to buy for your business? 
 
What will be the essential ongoing materials you need 
to buy for your business? 
 
What will be the optional ongoing materials you need 
to buy for your business? 
 
Do you need any training to do your business?   
!"#$%&'()#''$*+),+'$-.()/01&/$$
The business canvas: table 7.2  The business canvas: table 7.3 
Question Your answer   Question Your answer 
Who are your customers?     How will customers 
know who you are? 
  
Who are your most 
important customers? 
   How will they know 
what you can offer 
them? 
  
Are you addressing a 
need in the community?  
   How will they know 
where they can 
buy your service or 
product? 
  
Can your customers be 
put into groups with 
different needs?  
   How will they know 
when they can buy 
your service and 
product? 
  
Can you think of different 
needs and behaviours of 
the customer groups?  
   How will you 
deliver your 
service?  
  
What would be useful 
and of particular value to 
your customer 
    
 
The business canvas: table 7.4 
Questions Your answer  
How will you deliver a 
good quality service or 
product? 
  
How will you interact with 
your customers and get 
feedback? 
  
What are your limitations?    
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The business canvas: table 7.2  The business canvas: table 7.3 
Question Your answer   Question Your answer 
Who are your customers?     How will customers 
know who you are? 
  
Who are your most 
important customers? 
   How will they know 
what you can offer 
them? 
  
Are you addressing a 
need in the community?  
   How will they know 
where they can 
buy your service or 
product? 
  
Can your customers be 
put into groups with 
different needs?  
   How will they know 
when they can buy 
your service and 
product? 
  
Can you think of different 
needs and behaviours of 
the customer groups?  
   How will you 
deliver your 
service?  
  
What would be useful 
and of particular value to 
your customer 
    
 
The business canvas: table 7.4 
Questions Your answer  
How will you deliver a 
g od quality s rvice or 
product? 
  
How will you interact with 
y ur cust mers and get 
feedback? 
  
What are your limitations?    
Where can your service or 
product go wrong? What 
problems might occur? 
  
Can you prevent these 
problems form occurring? 
If so, then how? If not, then 
how will you deal with 
them if they do occur? 
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The business canvas: table 7.5 
Questions Your answer 
Human (the people you 
need to run the business) 
  
Financial (the money you 
need to run the business) 
  
Physical (physical objects 
you need to run the 
business) 
  
And intellectual (special 
knowledge you need to 
run the business) 
  
 
The business canvas: table 7.6 
Questions Your answer 
What are you going to do 
every day? Does this 
change depending on the 
day (i.e. weekends)? 
  
What are you going to do 
every month? Does this 
change depending on the 
month (i.e. seasonal 
work)? 
  
What are you going to do 
every year? What is your 
plan for growing your 
business next year and 
beyond? What do you 
need to do to achieve 
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The business canvas: ta l  .  
Questions Yo r a s er 
Human (the people you 
need to run the business) 
  
Financial (the money you 
need to run the business) 
  
Physical (physical objects 
you need to run the 
business) 
  
And intellectual (special 
knowledge you need to 
run the business) 
  
 
The business canvas: table 7.6 
Questions Your answer 
What are you going to do 
every day? Does this 
change depending on the 
day (i.e. weekends)? 
  
What are you going to do 
every month? Does this 
change depending on the 
month (i.e. seasonal 
work)? 
  
What are you going to do 
every y ar? What is your 
plan for growing your 
business next year and 
beyond? What do you 
need to do to achieve 
this? 
  
If your business is 
seasonal, how will you 
plan for less income for 
some months? 
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The business canvas: table 7.7 
Cost Your high start-up cost 
estimate 
Your low start-up cost 
estimate 
Registration and legal 
fees 
  
Renovation of business 
premises 
  
Any initial materials   
Tools and equipment   
Mini-grid connection fee   
Stand-alone solar PV 
systemÕs equipment cost 
  
Other cost   
TOTAL HIGH/LOW 
START-UP COST 
  
 
The business canvas: table 7.8 
Source of available start-up funding Amount 
Grant money  
Savings  
Bank loan  
TOTAL AVAILABLE START-UP FUNDS  
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The business canvas: table 7.7 
Cost Your high start-up cost 
estimate 
Your low start-up cost 
estimate 
Registration and legal 
fees 
  
Renovation of business 
premises 
  
Any initial materials   
Tools and equipment   
Mini-grid connection fee   
Stand-alone solar PV 
systemÕs equip ent cost 
  
Other cost   
TOTAL HIGH/L  
START-UP C ST 
  
 
The business ca v s: t l  
Source of availa l  st - ount 
Grant money  
Savings  
Bank loan  
TOTAL AVAILABLE START-UP FUNDS  
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The business canvas: table 7.9 
Type of cost High monthly costs Low monthly costs 
Staff salaries   
Taxes and duties   
Rent for business premises   
Transport costs   
Delivery costs   
Sub-contractors   
Phone costs    
Advertising   
Water, and other utilities   
Electricity   
Insurance fees   
Bookkeeping or accounting fees   
Maintenance and repair of appliances   
Interest on loans   
Other costs   
TOTAL HIGH/LOW MONTHLY COSTS   
 
The business canvas: table 7.10 
Questions In a STRONG month In a NORMAL month In a WEAK month 
What will be the 
selling price of 
each item sold in 
a STRONG 
month? 
   
84 Renewable Electricity for Productive Uses 
	

$
The business canvas: table 7.9 
Type of cost High monthly costs Low monthly costs 
Staff salaries   
Taxes and duties   
Rent for business premises   
Transport costs   
Delivery costs   
Sub-contractors   
Phone costs    
Advertising   
Water, and other utilities   
Electricity   
Insurance f es   
B o k eping or a counting fees   
Maintenance and repair of appliances   
Interest on loans   
Other costs   
TOTAL HIGH/LOW MONTHLY COSTS   
 
The business canvas: table 7.10 
Questions In a STRONG month In a NORMAL month In a WEAK month 
What will be the 
selling price of 
each item sold in 
a STRONG 
month? 
   
How many items 
do you expect to 
sell in a STRONG 
month? 
   
STRONG 
MONTHLY 
INCOME TOTAL 
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The business canvas: table 7.11 
Monthly scenario Guidance Monthly profit 
Monthly income: Strong 
Monthly costs: Low 
STRONG MONTHLY INCOME TOTAL Ð 
TOTAL LOW MONTHLY COSTS   
 
Monthly income: Strong 
Monthly costs: High 
STRONG MONTHLY INCOME TOTAL Ð 
TOTAL MAXIMUM MONTHLY COSTS 
 
Monthly income: Stable 
Monthly costs: Low 
STABLE MONTHLY INCOME TOTAL Ð 
TOTAL LOW MONTHLY COSTS 
 
Monthly income: Stable 
Monthly costs: High 
STABLE MONTHLY INCOME TOTAL  Ð 
TOTAL MAXIMUM MONTHLY COSTS 
 
Monthly income: Weak 
Monthly costs: Low 
WEAK MONTHLY INCOME TOTAL  Ð 
TOTAL LOW MONTHLY COSTS 
 
Monthly income: Weak 
Monthly costs: High 
WEAK MONTHLY INCOME TOTAL  Ð 
TOTAL MAXIMUM MONTHLY COSTS 
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The business canvas: table 7.11 
Monthly scenario Guidance onthly profit 
Monthly inco e: Strong 
Monthly costs: Lo  
STR NG NTHLY INC E T TAL Ð 
T TAL L  T LY C STS   
 
Monthly inco e: Stro  
Monthly costs: High 
  I  L Ð 
 I   TS 
 
Monthly inco e: Sta l  
Monthly costs: Lo  
 L Ð 
 
 
Monthly inco e: Sta l  
Monthly costs: High 
 L Ð 
 TS 
 
Monthly inco e: eak 
Monthly costs: Lo  
  I  L  Ð 
L L  L   
 
Monthly inco e: eak 
Monthly costs: High 
EAK ONTHLY INCO E TOTAL  Ð 
TOTAL MAXIMUM MONTHLY COSTS 
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The business canvas: table 7.12 
Appliance Number 
of 
appliances 
Electrical 
power 
(W) 
Hours of 
use per 
day 
connected 
to the 
electricity 
output 
(hours) 
Number 
of days a 
MONTH 
business 
open 
MONTHLY 
electrical 
energy 
(Wh) 
 
MONTHLY 
electrical 
energy 
(kWh) 
 
 (A) (B) (C) (D) E = (A x B x 
C x D)  
????E / 1000 
Example: 
Mobile 
phone 
5 5 8 28 5600  5.6  
       
       
       
(F) TOTAL MONTHLY ELECTRICAL ENERGY 
REQUIREMENT (kWh) is the sum of Daily Electrical 
Energy for each appliance 
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The business canvas: tabl  7.12 
Appliance Nu ber 
of 
appliances 
Electrical 
po er 
( ) 
ours of 
use per 
day 
connected 
to the 
electricity 
output 
(hours) 
u ber 
of days a 
MONTH 
business 
open 
NTHLY 
electrical 
energy 
(Wh) 
 
MONTHLY 
electrical 
energy 
(kWh) 
 
 (A) (B) (C) (D) E = (A x B x 
C x D)  
????E / 1000 
Example: 
Mobile 
phone 
5 5 8 28 5600  5.6  
       
       
       
(F) TOTAL MONTHLY ELECTRICAL ENERGY 
REQUIREMENT (kWh) is the sum of Daily Electrical 
Energy for each appliance 
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Appendix B. Energy consumption of common household 
electrical devices 
Appliance name Appliance picture Estimated Electrical Power 
for one appliance (W) 
Light bulb 
 
100 
Mobile Phone 
 
20 
TV 
 
 
65 
DVD 
 
 
75 
Radio 
 
 
70 
Freezer 
 
 
300 
Refrigerator and freezer 
 
   
400 
Soldering iron 
 
 
400 
Clothes iron 
 
1000 
Microwave 
 
1000 
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Appendix C. Estimated energy consumption of productive 
uses 
Customer Type Total Consumption Total consumption per 
customer (kWh/day) (kWh/day) 
Retail & repair shops 82.96 1.3 
Grain Mills 72.28 24.09 
Petrol stations and welding 
garages 
43.53 6.22 
Bars, lodgings and hotels 39.43 7.89 
Carpentry workshops 18.07 9.04 
Small tea/ food caf 9.86 0.49 
Appendix D. Estimated sub-system component prices 
 (Prices taken from SOLAIR cooperation in Lilongwe,2016) 
Solar PV panels Average Cost (USD) Batteries Average Cost (USD) 
5W 11 Deltec 6V 1.4 Ah 6 
10W 15 Deltec 6V 4.5 Ah 10 
15W 21 Deltec 12V 4.5 Ah 21 
20W 31 Deltec 12V 7.2 Ah 25 
30W 42 Deltec 12V 12 Ah 36 
50W 70 Raylight LeisurePak 50Ah 
Batteries 
83 
85W 119 Raylight LeisurePak 96Ah 
Batteries 
139 
100W 133 12v 60ah Omnipower 
Batteries (AGM/Gel) 
181 
140W 189 12v 120ah Omnipower 
Batteries (AGM/Gel) 
307 
Charge Controllers Average Cost (USD) Inverters Average Cost (USD) 
Steca 6A 35 Tingen Modified Sine 
Wave 300W-12v 
53 
Steca 20A 91 Tingen Pure Sine Wave 
300W-12v 
91 
MPPT 10A 98 Tingen Pure Sine Wave 
500W-12v 
154 
5A Landstar 13 Tingen Pure Sine Wave 
2000W-24v 
448 
AC Bulbs Average Cost (USD) DC Bulbs Average Cost (USD) 
Hong Xing 0.5W 1 DC-pin 7W 7 
Hong Xing 9W orange lamp 4 LED tube 3W 5 
STK bulb 5W 2 Outdoor lamp 10W 20 
KML bulbs 3 DC-pin 2W 2 
AC screw 3W 2 DC-screw 1W 2 
AC screw 5W 5 DC-screw 2W 3 
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Appendix E. Productive uses; whole system estimated 
costs 
 (Prices taken from suppliers in Lilongwe, Malawi, 2016) 
Type of system Size of 
PV 
(W) 
Rating of 
Battery 
(Ah) 
Charge 
Controller 
(A) 
Inverte
r(W) 
Appliances 
Phone Charging 
station 
72 100 6 100 Phone Charging 
Barbershop 80 100 6 200 Shaver, light bulbs 
Refrigeration 1000 576 30 300  Refrigerator, light bulbs 
Video Show  1750 1080 30 1000 TV, DVD Player, light bulbs 
Irrigation 250 - - - Water pump (floating) 
Maize Mill 1100 - - - 1 stone grinding Machine 
 
Type of system PV Battery Charge 
Controller 
Inverter Total cost (USD) 
Phone Charging station 100 175 35 56 366 
Barbershop 115 175 35 114 439 
Refrigeration 460 720 98 540 1818 
Video Show  1232 884 98 56 2270 
Irrigation included 2240 
Maize Mill  included 9800 
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